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| IT IS BETTER TO HAVE ITAN. t 
NOT NEED IT, THAN NEED IT 
AND NOT HAVE IT. 


With a flick of the above lever, you can 
switch any 4WD Subaru from front 
wheel drive to On Demand 4-wheel 
drive. Without stopping. 

So anytime driving conditions 
suddenly look dangerous, it means you 
can switch the odds in your favor. And 
your passengers’. 

What's more, you get something 
else very much in your favor when you 
get our Hatchback. 

It's the lowest priced, most fuel ef- 
ficient 4-wheel drive car in America! 

So besides getting 
incredible traction on 
and off the road, this 
Subaru can help you 
get a firm grip on your 
expenses. 


SUBARU, 
INEXPENSIVE. AND BUILT 
STAY 


*USE ESTIMATED MPG FOR COMPARISONS. YOUR MILEAGE MAY DIFFER DEPENDING ON DRIVING SPEED, 
WEATHER CONDITIONS AND TRIP LENGTH. ACTUAL HIGHWAY MILEAGE WILL PROBABLY BE LESS. 

*"TOTAL SUGGESTED POE — NOT INCLUDING DEALER PREP, INLAND TRANSPORTATION, STATE AND LOCAL 
TAXES, LICENSE AND TITLE FEES. CERTAIN ITEMS SHOWN OPTIONAL AT EXTRA COST. 

(OSUBARU OF AMERICA, INC. 1980. 


DECEMBER 1980 
Founded in 1872/Vol. 217, No.6 


ular 


5 


lence..... 


The \Nhats New magazine 


HIGHLIGHTS Computerized high-tech sailing ships 


OF Advances in the maritime sciences help masted freighters trim fuel costs. PAGE 78 


THIS ISSUE They're close to deciding the fate of the universe 


Cosmologists are attempting to piece together the ultimate puzzle. PAGE 70 


Popular Science photography—special section 


'80's photography . . . advanced electro! 


nics . . . auto focus .. . more. STARTS PAGE 83 


Tomorrow's train is running today in Canada 
A quiet, computerized railway helps relieve mass-transit headaches. PAGE 75 


Keep your diesel healthy—get the long life you paid for 


Have you tuned up your diesel lately? Learn how to keep it purring. PAGE 127 


COVER PAINTING BY DEAN ELLIS 


CARS AND DRIVING 

Diesel mini-car weighs 843 Ibs. . . 
PS car test: Imported sports cars 
—do they live up to their image? . 39 
Passive safety car protects 

occupants and Creme ПИТИР 62 
Keep your diesel healthy 

хде! the long life you paid for... 127 


ENERGY NEWS 
In Massachusetts: 


Computerized high-tech 
sailingships......... eene 78 


NEW PRODUCTS AND INVENTIONS 


HOME AND YARD PS PHOTOGRAPHY 
PS leisure-home plan: SPECIAL SECTION 
Gif Danger. :-. «cecinere 112 Introdüctiofi-..« eoiisere ens 83 
Open up your kitchen Future view: 
using European-style designs .... 116 photography in the '80's ....... 85 
Snap-together tub/shower The coming era 
uses no caulk, clips, or glue. .... 120 of photography without silver... 88 
Three elegant carts Magnificent magnifications ..... 91 
Auto-focus cameras: new routes 
to point-and-shoot photography.. 96 


TOOLS AND TECHNIQUES 


Carbide blades—do you need the 
high-priced types the pros use? .. 114 


OUTDOOR RECREATION 
"81 snowmobiles—sports-car 


Camera electronics launches 
photography into the 21st century 100 


ELECTRONICS 


Apple Ill: This personal 
computer means business...... 


Motorized safety belt handling, hotter engines ....... 22 

buckles automatically ......... 8 Cam-driven bike REGULAR FEATURES 

Manganese batteries use no silver 10 —high-priced pedal power ...... 82 PS readers talk back 6 

Electric watch runs on body heat. 16 Science newsfront. . . . 12 

NhataN New ideas from the inventors ... 29 

NEW TECHNOLOGY PAEST "Sav, Smokey: 50 
7 Diving vehicle . 104 Detroit report . 58 

Tomorrow's train, СБА wings. ...... . 105 PS/What's news ва 

is running today in Canada ..... 75 Laser acupuncture. . 106 ATE ca... 


SPACE AND AVIATION 


Терге close to deciding 
i 70 


What's new in home improvement 107 


Shop talk 


What's new in tools. .......... 108 
What’ i т 0 
What's new for your car. ....... 


Housepower clinic. . . 
Motorcycling. ...... - 
Wordless workshop. ... 


EDITORIAL OFFICES 380 Mi 
Published monthly by TIMES MIRROR MAGAZINES, INC. 


SUBSCRIPTION SERVICE (Only mail regarding 
New or 


sent to Boulder, Colo., address below) 
Popular Science Subscription 
year $11.94, 2 years $22, 3 
year $15.94, 2 years $28, 3 years $42 in 
сору $1.50. Subscription’ orders pr 
tion adjustments: Write to Robert 

joulder, Colo. 80302. For chi 
ive both old and new addresses 


please 
(Form 


2 | POPULAR SCIENCE 


subscriptions should be 
enewal Orders: Send to: 
nt, Boulder, Colo. 80302. One 


Notic: f undeli 
579) to Mr. Harlan. Controlled-circulation postage paid at Effing- 


ion А Yor 


lem, |11. 


ight weeks; 
d copies 


ible fro i 
ING OFFICES New 


. 10017 


ison Avenue, New York, N.Y. 10017 


|. Publication number 493730. Popular Scien 
at the P.O. Dept., Canada. Microfilm е 
у Microfilms, Ann Arbor, Mich. 41 . AD- 
York: 380 Madison Ave. (10017), Tel. 212- 
875 N. Michigan Ave. (60611), Tel. 312-337-7717; 
O Mile Rd., Sout Mich. (48075), Tel. 313-352- 
(Pacific West Ci 550 Wilshire Blvd., Suite 908 
E 3 сі nd Hank Ф Popular Sci- 
s Mirror Magazines, Inc. All rights 


In these days of computerized circuits 
and quartz crystals, virtually anyone can put 
a clever watch on your wrist. But if you want 
solid construction and unusual styling to go 
with all that genius, thats a lot to ask. 

Yet now comes a timekeeper with rare 
intelligence, in a package that's just as excep- 
tional. 

And at a price that’ irresistible. 

Its new from Xernus (zer'nus): the solar 
musical alarm chronograph. Available now, 
for just $89, through The Sharper Image. 
15 second serenade from 
а 5mm profile. 

No comparably equipped timepiece 
on earth can match the slimness of this 
new Xernus. 

To give you an idea how flat its 5 mm 
case really is, one competitor actually 
devoted part of a recent ad to crowing over 
the “thinness” of their chrono; it measures 
8.9 тт—пеагіу twice as thick as the watch 
you're looking at. 

One reason for the uncommonly 
lean appearance of Xernus is its solar 
assisted micro-thin battery (available 
at most jewelers). By turning to solar 
cells—sensitive to sunlight or even dim room 
light—Xernus engineers found a way to ex- 
tend battery life to two years or more. 

They also discovered how to make 
the traditional wake up/appointment alarm 
infinitely more interesting. By replacing 
beeps and buzzes with a classical symphonic 
melody: Bridge on Avignon (until now, put- 
ting a maestro on your wrist meant wearing 
a very chunky watch). 

These same wizards squeezed in a lot of 
other timing talents. 

Like + 15 second-a-month quartz 
accuracy. 

A day/date calendar. 

A remarkably thorough stopwatch. 

And two-zone timekeeping (for complete 
description of all functions, 
see face diagram). 


Water stays out. 
pour in. 

Its surprising how many brainy watches 
rely on materials that just aren't reliable. Like 
plated base metals that pit at the first sign of 
routine moisture, and plastic face crystals that 
quickly scratch. 

But Xernus' case This symbol appears | 
and band аге machin- When, Xemnus, second 
ed from 100% solid 
stainless steel. And 
its backed by 
a water 


Mc 


ing up their timekeepers as fast as they 
can produce them. 

And it still amazes us that they can 
consistently create one unusual chronograph 
after another. In addition to letting us pass on 
their most exceptional genius yet —for 
a startling $89. (The 
same model, covered 
from case to clasp with 
real gold—not "gold- 
tone”—is just $109.) 

Best of all, we'll give 
you the opportunity 
to see and listen to this 
Xernus yourself, before 
making a final commit- 
ment. If not delighted, 
return the watch within 


Large liquid crystal digits 
continuously display hour! 
minisec and (at the push 
о! а button) the date. 


Sopen ay Day of the week (for Indicates stopwatch 
d аы either time zone) о! mode: 4/40 sec. up to 42 
symbol in- AM/PM, appearing hrs. with split/lap and 
paced boxes, are always oio. running flag. 

ila 
m. testing program that 


insures—in fact guaran- 
tees in writing —that your 

Xernus can safely be immersed in water 

60 feet below the surface. (Others only 
Claim "water resistance, which means virtually 
nothing.) 

Xernus face crystal, by the way, is rock- 
hard tempered mineral glass—not plastic. 
Inside the crystal is mirrored face plating (an 
expensive technique), framing the LCD dis- 
play in gleaming gold and silver. 

This unusual timepiece has yet another 
striking feature: styling thats a challenge to 
the rest of the digital world. Its octagonal 
crystal is firmly set in a brushed-finish stain- 
less case, then framed by four recessed 
screws—each smothered with ten microns 
of real gold. 

A grows. 
You may already be familiar with 
Xernus. For several years, we've been snatch- 


XERNUS CONTINUES ITS 
COMPULSION TO GIVE THE WORLD MORE 
CH FOR THE MONEY THAN ANYONE. 


two weeks of receipt (in 
new condition, please); 
The Sharper Image will 
refund your entire 
investment, including delivery charge. 

Xernus comes with full instructions, 
service-by-mail (if needed), battery in place 
and a one year warranty. 


ORDER TOLL FREE 
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Е For Xernus іп Stainless, please order 

product #292 for $89; for Gold, order 

[| #291 for $109. Add $2.50 delivery. Plus 

Е $5.34 апа $6.54 sales tax, respectively, 
in California. Credit card holders may 

И use toll free numbers, or send check 

l| Please mention this magazine 


- 800 227-3436 


In California 800 622-0733 
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Study 
with 
Me 


It’s a joke. I’m considered one of 
America’s top copywriters and mail 
order entrepreneurs. 

Inever finished college, never took 
a course in business, advertising or 
creative writing, and even flunked 
english. 

On top of that, I failed at almost 
everything I did. My list of failures 
would fill aten volume encyclopedia. 

Now you probably expect me to tell 
you that it was failure after failure 
until I hit upon the “wealth form- 
ula,” or the “secret to success” or 
some other trite expression. Not 
true. 

What I’ve found out about success 
is quite opposite the formulas you’ve 
read about or the misconceptions 
you've heard. There are two type of 
successful people. Those that are 
successful and those that are super 
successful. 

To be successful you must learn 
the rules, know them cold, and follow 
them. To be super successful, you 
must learn the rules, know them 
cold, and break them. 

My seminar is designed to not only 
teach you how to break the rules, but 
how to develop new rules— my rules. 

My concept is unique. There’s nothing 
like it in text books. Text books teach 
you the rules. Remember, I teach you 
how to break them. 


By Joseph Sugarman, President 
JS&A Group, Inc. 


Over 120 people have paid $2,000 
each to attend my seminar. Isn't it 
about time you attended? 


You don't have to be a genius. I'm cer- 
tainly not. My vocabulary is limited and 
my spelling is terrible. Nor do you have 
to be from a big advertising agency or a 
small industrial company. My concept 
works for everybody. 

What is also unique about my seminar 
are the rules I teach—the same rules I 
show you how to break. My rules are 
different. They're easy to learn, and 
many of them you may already know but 
never realized. 

But the real proof are my accomplish- 
ments and those of my students. 

My students include Richard Vig- 
uerie, one of the nation's leading pub- 
lishers and political fund raisers, who 
was quoted in Forbes Magazine as say- 
ing "Joe has some unorthodox market- 
ing approaches, but they work." 


Or take Harvey Cinamon, President 
of a direct response agency in Boston. "T 
have attended many seminars during 
my thirty years in the advertising, 
direct mail and promotion business, but 
never have I come away from any sem- 
inar with the degree of enthusiasm and 
the feeling of having gained as much as I 
did from yours." 

And then there are the turn around 
stories from people who tried, failed, and 
then succeeded as a direct result of at- 
tending my seminar. There's Frank 
Schultz, a farmer who failed to get space 
advertisingto work at all and who now is 
making a handsome profit selling grape- 
fruit in national magazines. 


Or take Dick Guilfoyle, who couldn't 
figure out why certain ads were success- 
ful and others were not. Not only did he 
learn why, but he turned some of his 
average ads into super successes. "Joe 
stimulated my thinking and caused a 
light to go on which cleared things up." 


The list of success stories are already 
history and new ones are being generat- 
ed every few months. For the people who 
knew nothing about mail order to the 
people who thought they knew every- 
thing—my seminar works. Period. 


For those of you who are advertisers or 
who come from ad agencies, the benefits 
of attending my seminar will literally 
change your perspective of advertising. 
This is not a course on just mail order or 
print advertising. It’s a course on why 
advertising works and how to get it to 
work for you. There's plenty on the sub- 
ject of marketing, media, implementa- 
tion—but the emphasis is on advertis- 
ing. The cost for this experience is 
$2,000 per person, which includes a 
first-class motel, meals—everything but 
transportation to the seminar. 


I will limit attendance to 16 partici- 
pants and hold the seminar at my estate 
in the North Woods of Wisconsin—a very 
inspiring background to a very reward- 
ing experience. I will not permit smok- 
ing during the sessions, however there 
will be ample time to smoke between 
sessions. I urge you to respond quickly. 
Call Mary Stanke (312) 564-7010, and 
reserve a place at my next session. 


THE $2000 SEMINAR THAT WORKS 


“Thanks for sharing your successful tech- 
niques with me. The $2,000 was well worth 
it, especially with the hospitality, cuisine, 
and pleasant surroundings thrown in. But 
most of all, the bargain was you, Joe Sugar- 
man, relating to each of us as a person who 
has run the gamut of success and failure. At 
times the seminar combined high drama, 
“made for Т.У.” movie serialization, and 
mail order technique in an unbeatable blend 
of education and excitement. It was the best 
class I have taken since Harvard Business 
School.” 

John E. Groman 

Senior Vice President 
Epsilon Data Management 
Burlington, Mass, 


“I was particularly impressed with your 
candor and honesty. You didn’t hold back. 
Everything you said was from the gut and 
the heart. You made goofs and said so. You 
took your lumps and bounced back. Every 
step was a learning experience and I picked 
up a thousand insights along the way. 
Thanks for what no book or bookish type 
could give me. It was a real trip.” 

Jim Mantice 
Jim Mantice Advertising 
Chicago, Illinois 


"I think the most important factor in the 
success of your seminars is your speaking 
ability. You have the ability to hold the 
participants' interest for five straight days 
(and probably more, had we continued). You 
communicate very openly, holding nothing 
back, telling us freely anything and every- 
thing that led to your success. I found that 
sharing of your experiences to be very help- 
ful and inspirational. In short, I would high- 
ly recommend to anyone in our field that 
they take the time to attend your seminar. I 
am sure they would find it most beneficial 
and well worth the time as I did." 

Richard A. Viguerie 
Richard A. Viguerie Company 
Falls Church, Virginia 


"Circumstantially, Nancy and I finally 
got to see the movie "Oh God!” last night, the 
night after I returned from your seminar. 
After the movie, I couldn't help but feel an 
obvious empathy and similarity of feeling 
with the people in the judge's chamber after 
the courtroom scene when George Burns 
becomes visible as God and takes the wit- 
ness stand. That same feeling is mine when I 
try to explain the seminar. The people, the 
Wisconsin Lakeshore ambiance, the con- 
Stant neatness and orderliness of the estate, 
the games, the full 12 to 14 hours/day 
schedule, and the final camaraderie that we 
all had together are impossible to explain to 
the people back here, but I know it occurred, 
so I really don't care! And, unlike the movie, 
I do have my notes! They didn't disappear. 
Thank God for my notes!" 

Gordon T. Beaham III, President 
Faultless Starch/Bon Ami Company 
Kansas City, Missouri 


"On my way back, on Friday night I 
stayed at the Sheraton Centre Hotel in New 
York. My two bags with my clothes were 
stolen in the lobby of the hotel. I don't care 
about the clothes, but I can't tell you how 
much I regret the loss of the seminar mate- 
rial, which is of an "inestimable" value for 
me, and which was also in the bags. Would 
you be so kind to send me a new set with 
reprints of your ads." 

Herman Van Hove 
Biblo Direct Marketing Unit 
Brussels, Belgium 


"With all the benefits I received I am hav- 
ing one unexpected problem. It's my Crea- 
tive Director. Tom normally creates the ad- 
vertising concepts and writes much of the 
copy. Now, I’m telling him how to write copy. 
It's hard for me to explain all the reasons 
why I wrote our first ad the way I did even 
though I've reviewed my notes with him. 


"There's only one way to solve the prob-* 


lem. Enclosed is our check for $500 to regis- 
ter Tom Minthorn in your seminar on Oct- 
ober 12th. Tom is counting the days til the 
seminar begins." 

Frederick J. Simon 

Executive Vice President 

Omaha Steaks International 

Omaha, Nebraska 


"I'm confident that what I've learned in 
the past few days will increase my market- 
ing skill greatly." 

Mark O. Haroldson 
Salt Lake City, Utah 


"I know that if I can implement any por- 
tion ofthe knowledge you imparted to us, my 
company cannot help but be more efficient. 
and successful." 

Gayle McClean 
Response Marketing Co., Ltd. 
Toronto, Ontario, Canada 


"You did two things right. 

"First, you charged $2,000. This clever 
device guaranteed the quality of the parti- 
cipants and assured you of their rapt and 
undivided attention. 

"Second, you gave them their money's 
worth. 

“Tonly did one thing right. I came. 

"Thank you for inviting me." 

Joe Karbo 
Huntington Beach, Cal. 


"Certainly the techniques you shared 
were important, but they were secondary to 
"the attitude" that is the cornerstone of your 
success. 

"In all, the Wisconsin Seminar was a 
worthwhile investment of time and money. 
It's already begun to pay off for us." 

Edward M. Gillies, President 
Ed Gillies Marketing, Inc. 
Highland Park, Illinois 


"It has given me a fresh perspective and 
the insight I had sought when I first decided 
to attend your seminar. I now have a much 
clearer picture of why our successful 
promotions succeeded and our failures 
failed. 

"Your candor, your skill at verbal com- 
munication, and the open exposure to your 
brilliance, coupled with Wendy's wonderful 
and warm hospitality, made the whole ses- 
sion a very worthwhile experience, indeed." 

Richard J. Guilfoyle 
Limited Editions Collectors Society 
Hingham, Massachusetts 


"1 most enjoyed your openness in reveal- 
ing, in depth, how you run your company. 
Few businessmen have the confidence to 
give away their "secrets" as you did! I've 
attended less costly seminars, but here as 
elsewhere, you get what you pay for. With- 
out reservation, I got my money's worth, and 
every participant I've talked to since the 
seminar feels the same way." 

C. L. Schaldenbrand 
President 

Word Processing Exchange 
Ann Arbor, Michigan 


"The location at Lake Minocqua was 
ideal. Along with the impressive JS&A 
estate, I enjoyed the evening trips to North 
Woods' restaurants, the boating on the lake, 
the relaxation in the woods, the fresh North 
Woods' breakfasts on the patio and the hos- 
pitality of the whole Sugarman family and 
staff. I cannot imagine a better and more 
inspiring location. I can honestly say that I 
will probably never forget the seminar and 
the stay at Lake Minocqua, an area I hope to 
return to someday." 

Peter Gordon 
Micro Computer Laboratories 
Watertown, Mass. 
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Acid comment 


In your April '80 article on fighting car 
rust, you state that “Sodium ions create a 
highly alkaline condition on the car-body 
surface that actually lifts off the paint.” 
Wrong! 

First of all, sodium ions do not interact 
with water and are completely neutral in 
acidity or alkalinity. Second, if they could 
react with water, they would create an 
acidic environment: All normal metal 
chlorides are either neutral or acidic; none 
are basic or alkaline. 

The true culprit is the chloride ion. It 
interacts with the iron and creates ferric 
chloride. Then, under the influence of 
water, the ferric chloride changes to ferric 
oxide (rust) and releases the chloride for 
further action. 

Your point in all of this is still valid: 
Sodium chloride (salt) and calcium chlo- 
ride (another commonly used ice melter) 
are terribly destructive to automotive 
steel. | know from experience because | 
restore Packard automobiles and see the 
resulting “cancer” it causes. 

James W. Hill, Goodwell, Okla. 


Rear-view glue 


Thanks for the very informative article, 
“All Those Glues,” in your September 
issue. Under the heading "Sunshine 
Glue," rear-view-mirror adhesive was 
mentioned as one variety of special-pur- 
pose glue for glass. 

My car's front windshield was replaced 
some time ago, and now the rear-view 
mirror is always falling off. | keep sticking 
it back on with cyanoacrylate glue, but it 
only lasts a few months. Do you think | am 
mishandling the glue, or would you 
advise that | get the adhesive mentioned? 
1 have a UV-light source that | use in my 
practice for certain plastic fillings, and, of 
course, there is the sun. But you mention 
a primer catalyst. 

Leon E. Stanislav, D.D.S. 
Clarksville, Tenn. 


Author Elaine Smay replies: "By all 
means get the rear-view-mirror adhesive. 


Duro and Permabond both make it; prob- 
ably others do, too. It is a structural anaer- 
obic, and the primer mentioned triggers 
the cure. No UV is needed. A number of 
people have told me it's the only thing 
that works for this purpose.” 


Credit catch 


Your October '80 issue contains two refer- 
ences—in "Thermostat Setback” and in 
"Big 10 Checklist"—to the 15 percent IRS 
energy tax credit. They might well have 
mentioned the $10 credit minimum that's 
required to take advantage of this tax 
break. 

The first article suggests installing a 
$60-$90 clock thermostat. The tax credit 
for a $60 expenditure would be nine dol- 
lars—one dollar short of the credit mini- 
mum. 

In 1979 | added a clock and thermostat 
to my home, spending $39.82 on parts. 
When | came to complete my tax form, | 
was disappointed to find that the $10 
minimum excluded what would other- 
wise have been a $5.87 tax credit. 

Chamberlain Ferry, Lyme, Conn. 


Do ends justify means? 


Can you really consider the PS energy 
house [PS, Aug.] to be energy efficient? Its 
massive size and high-tech components 
indicate that an incredible amount of 
energy went into its construction—per- 
haps more than it will ever save. 
Robert S. Elliot 
Pleasant Bay, Nova Scotia, Can. 


Corrections: In our September RTB, we 
recommended a book by the Under- 
ground Space Center called Earth Shel- 
tered Housing Design. The correct price of 
that book is $12, including postage and 
hafitlling (fourth-class mail); $14.50 cov- 
ers immediate handling and first-class 
postage. 

The price of the Omega CF-20 thermom- 
eter pictured in September's "What's 


POPULAR SCIENCE READER SERVICE 


M 
N 


Address 


City 
It helps if you attach your address label (or 
Copy your name and address exactly as they 
appear on your label) in the space above. 


Stale Zip Code 


o MOVING NOTICE. Put your old address at 
left, your new one at right (Please give us 
six weeks’ notice.) 


UNLISTING SERVICE. Check here if you don't 
want to receive mail from advertisers who 
use the PorutAm Science list, (Be sure to 
attach your label at left.) 


LISTING SERVICE. Check here if you're not 
a subscriber but want to receive mail from 
advertisers who use the POPULAR SCIENCE list. 
(Be sure to fill in your name and address 
at right.) 


Check below to report a change of address. Or to get more mail. Or less mail. 


New in Photography" is $82.95, not 
$24.95 as reported. ui 
Name 

Address 

City State Zip Code 


POPULAR SCIENCE, P.O. Box 2871, 
Boulder, Colo. 80302. 


6 | POPULAR SCIENCE 


THE 12 MELODY ALARM. 


THE FARTHEST AWATCH HAS EVER GONE 


Now there's a time- 
keeper that makes even 
the fanciest alarm 
watches seem ordinary. 

It not only replaces one alarm with 12— 
but provides you with real melodies, not 
beeps or buzzes. 

And this sweet sounding genius by 


Casio, available through The Sharper Image, 


is only $ uo 


7 i ee ymphonies. 
is unusual electronic watch/stopwatch 
features 12 computer synthesized melodies— 
every one engineered to help you cope with 
the busiest personal schedule. 
Every day of the week you'll have 
at your disposal a dif- 


ferent symphonic daily 


alarm, to bring attention H DX Dx [xn П 
to important daily nra r = 
events—any minute 

it months i 
you choose. Vance -a visual ond 


For example, you audible reminder of a 
can wake up to American 
Patrol on Monday, keep 


Thursday appointments 


with the help of a French 
folk song, and organize 
your Sundays around a 
Schubert masterpiece. 


Two additional pro- 
grammable date 
Glarms help you re- 


TO ORGANIZE YOUR LIFE. 


for total silence). 
Reminders for the future. 

Daily wake-up/appointment alarms are 
only a small part of this instrument's one-of-a- 
kind organizing talents 

Imagihe a timepiece that reminds you of 
important dates—as they approach—with the 
help of two preprogrammable date alarms: 
The Maine Fight Song or Wedding March 
(incidentally, that latter melody sees to it you 
remember your anniversary before someone 
special has to remind you). 

You'll also get advance notice of birth- 
days with a melodic rendering of Happy 
Birthday (like the date alarms, it comes on 
every hour, and each time you check the 
date). And all these tunes can be preset up. 
to a year in advance. 

If you like, this extraordinary minstrel 
will even play Jingle Bells every Christmas— 
automatically. 

Want to show off Casio's musical magic 
without waiting for an 
alarm? Any of its 
dozen melodies can 
be instantly brought to 
life with the touch of 


Easily presetting every pope dii si Б a button. And silenced 
alarm with the press of anniversaries. with the touch 
a button. Я of another. 

If you wish, this Count up. 
orchestral wonder can Count down. 
also measure every hour Й 77 e 
with a 2 tone chime. [o o In addition to 
Even tell you it's lunch- watch, count- g ditferent melo- helping you organize 
time the way London's  gowntimer | one los including seven’ — your days, this gifted 
Big Ben would—by play- changeover you, remind you, chronograph boasts 
ing Westminster Chimes ^ Pul enae t axcop- simply help organize y some equally excep- 
at 12 noon. tional timekeeping ^ clearly heard thi tional timekeeping 

features. front mounted 


By the way, every 
note is a faithful recon- 
struction of a true musical pitch, and 
enriched with vibrato. Then visually repro- 
duced right on the face—thanks to a moving 
11-note musical display (and of course, any 
or all of the melodies can be programmed 


traits. 

Press one button, 
for example, and its continuous hour/minute/ 
second readout turns into a day/date calen- 
dar display with auto end of month adjustment. 

Press another, you get one of the most 
complete stopwatch capabilities we've ever 


seen. Featuring up to 
1 hour of 1/10 second 
timing, laps, 1-2 
finishes, 1 minute interval beeping and a 
"pip" signal to confirm starts and stops. 

You can also set in motion a 1 second 
to 59.59 minute countdown timer—ideal for 
tallying cooking time, the minutes on your 
parking meter, or anything you like. Upon 
reaching zero, the timer alerts you with ten 
seconds of chimes. Then measures overtime 
—automatically (to 59.59 minutes). 

Casio wizard even lets you choose 
between 12 or 24 hour time. Recording both 
formats with +15 second-a-month accuracy. 
And displaying them in large, easy to read 
liquid crystal digits (there's also a handy 
panel light, for night viewing). 

We introduce it. We guarantee it. 

When we first heard the atthe, the engineers 
at Casio were on the brink of perfecting a 12 
alarm musical chronograph, we had hopes 
of being among the first to offer it. 

And now that's a reality. 

Because this $69 maestro is already 
available through The Sharper Image. And 
to be assured earliest delivery, please order 
yours now. As always, we guarantee your 
satisfaction; if not delighted with your new 
Casio, return it within two weeks for a full 
and courteous refund. Battery included. One 
year manufacturer's warranty also included. 

Call now for a no-risk recital—your first 
step in getting organized. 


ORDER TOLL FREE. 

Ei ШК E Ls 

E Please order product #244. Credit 
card holders may use our toll free num- 

Ё ber below. Or send check for $69 plus 
$2.50 delivery, and $4.48 sales tax in 
California. Please mention this magazine. 


Е 800 227-3436 
T In California 800 622-0733 


THE SHARPER IMAGE” 


260 California St., San Francisco, CA 94111 
(415) 788-8880 ©1980 The Sharper Image 


Motorized 
safety belt 


buckles automatically 


By JIM SCHEFTER 


I looked into the new Toyota Corona 
and saw the shoulder belt extending 
diagonally across the front seats. My 
first reaction was puzzlement. “Obvi- 
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Toyota's passive-belt 
system is all electric. 
The belt's upper anchor 
is pulled through its 
track by a tough nylon 
tape, driven by a small 
electric motor. Take-up 
reels are mounted be- 
tween front seats. Small, 
easy-to-find release le- 
vers free belts in case 
ratchet-lock mechanism 
jams in an accident. 
Standard manual lap 
belts and a knee bolster 
below the dash prevent 
occupants from subma- 
rining out of the shoul- 
der harnesses upon 
impact. 


ously, I'll be sitting on the belt," I 
thought as I opened the door. But as I 
pulled it open, Toyota's innovative 
prototype for a passive seat restraint 
sprang into motion. 

Accompanied by the low-pitched 


whirring of an electric motor, the 
belt's top end moved up and forward. 
It continued across the inner roof line, 
angled down again, then stopped. The 
seat was now clear, the belt extend- 
ing from center console to windshield 
pillar. I sat down and closed the door. 

Whirr. The belt retraced its motion; 
gliding backward to lock into position. 
I was belted in place, whether I liked 
it or not. 

In fact, I liked it. As one who agrees 
with the 89 percent of American driv- 
ers who find seat belts or shoulder 
belts unduly restrictive, irritating, or 
simply too hard to remember, I adjust- 
ed quickly and happily. 

Toyota imported 200 Coronas 
equipped with the prototype system in 
mid-1980. The first of them went to PS 
for a two-week drive-test. Most of the 
others quickly sold in Los Angeles and 
New York showrooms. 

Toyota designed the system in re- 
sponse to a coming federal require- 
ment that all cars sold in the U.S. 
have front-seat passive restraints of 
some type—automatic belts, air bags, 
or whatever [PS, Oct. ’78]. They will 
be required in all cars by 1984. 

Toyota’s automatic restraints are 
controlled by some simple electronics 
mounted behind the glove box. When 
the door is opened, a switch in the 
latch signals the electronics to run the 
upper restraint anchor forward, al- 
lowing easy entry or exit. When the 
latch engages, the process reverses. 

Pendulum-type G-sensors lock the 
belts at 0.7 G, both in the center con- 
sole and at the upper frame. The mo- 
tor isn’t strong enough to overpower 
the locks, so there’s no danger if a door 
springs open in an accident. However, 
the belt would be driven to the exit 
position if one is foolish enough to 
open the door while the car is moving 
normally. (Toyota designers expect to 
correct that oversight.) 

More than two dozen adults, in sizes 
from feminine petite to masculine 
jumbo, rode in the PS test car. All of 
them found the restraints unobtru- 
sive, comfortable, even comforting. 

It was a different story with chil- 
dren. The restraint belt passed right 
over the heads of small children, 
across the noses of larger ones. Toyota 
recommends that children ride in the 
back seat. 

The car maker now will evaluate its 
system for about a year, then perhaps 
make some modifications before full- 
scale production. The company de- 
clined to estimate how much the re- 
straints will add to retail prices. 

Whatever the cost, passive re- 
straints are coming. If the Toyota pro- 
totype is typical of their comfort and 
automation, ГЇЇ be glad to have 
them. u 


Watch technology may never be the same. 

Meticulous precision—thanks to the 
science of quartz—is now a remarkably 
common virtue. Alarms and stopwatches are 
turning up in more and more timekeepers. 
Even calculators have begun to find a place 
on people's wrists. 

But the fact remains: all this available. 
genius has never appeared in one under-$200 
timepiece—until now. 

Introducing the new Megasonic calcu- 
lator alarm chronograph. Only $89, and 
only available through The Sharper Image. 
A world exclusive: keys that talk back. 

Megasonic engineers have come as close 
as anyone can to building an error free 
calculator. 

First, they recessed all 
twenty keys. Meaning you 
can perform calculations 
with any pointed object— 
pencil, ball-point pen, even 
a felt tip pen—without slip- 
ping. And every key is metal 
reinforced, making it vir- 
tually impervious to wear. 

Next, they went to the 
trouble of backing the 
entire keyboard with elec- 
tronic sensors: every time 
a key is touched, a short 
beep tone confirms the 
entry. Audibly reassuring 
you that every number has Megatoy 
been entered correctly. 
(No other wrist calculator, 
regardless of price, pro- 
vides this feature.) 

By the way, this electronic mathematician 
gives you the usual four functions—and a lot 
more. Like automatic discounts, mark ups, 
percentages, powers, reciprocals, and a full 
floating decimal. Plus a time display that's 
always visible, even during calculations. 


The orchestra that never forgets. 

Megasonic's wake up/appointment alarm 
is equally extraordinary. 

Instead of annoying beeps, it attracts 
your attention with a musical masterpiece: 
Schubert's The Trout. And if you wish, this 
orchestral wonder will repeat the alarm 
every 24 hours—automatically. 

You can also choose to have every 
hour punctuated with a two tone chime, 
on the hour. 

And armed with a quartz crystal vibra- 
ting 32,768 times a second, this uncompro- 
mising chronograph delivers a host of other 
timing treats. Like 15 second-a-month accu- 
racy. A day/date calendar. A 1/100 second 
stopwatch, with lap times, 
reset, and a beep to con- 
firm stops and starts. 
There's even a choice 
between 12 or 24 hour 
time format—ideal for 
travelers. 

Incidentally, you'll find 
all these features squeezed 
into a profile that's simmer 
than a lot of conventional 
watches. 

Great . 
You expect a lot from 
The Sharper Image. The 
watches we've introduced 
over the last few years are 
among the most talked 

you about in America. 

And we expect just as 
much from this Megasonic. 

In addition to exceptional skills, it re- 
veals the kind of dedicated detail found only 
in the most patiently engineered timepieces. 
The fully adjustable, solid stainless steel 
bracelet, for example. And the scratch- 
resistant, tempered mineral glass crystal. 

In fact, we're so confident you'll share 


ven аш 
lations, stopwatch mode, alarm or 


our enthusiasm over this new calculator 
alarm that we're backing it up with an 
unusual triple guarantee. 

First, the included factory warranty: 
limited one year parts and labor (in the rare , 
event that repair is needed, you'll find this 
service-by-mail feature extremely convenient). 

You'll also have the opportunity to 
decide if Megasonic is right for you. If not 
delighted, return it within two weeks (in new 
condition, please) for a prompt and cour- 
teous refund, including delivery charge. 
You must be satisfied 

Lastly, a third guarantee to introduce 
Megasonic to America—and give your invest- 
ment even more protection. If this timepiece 
should fail for any reason (other than water 
damage, crushing, or deliberate abuse), 
return it to us within 90 days of receipt 
for a new replacement. Without charge. 
And without delay. 

Megasonic comes with battery in place, 
full instructions and gift box. But initial quan- 
tities will be limited, so call now to ensure 
early delivery. And take advantage of all the 
genius the art of microelectronics has to offer. 


ORDER TOLL FREE 

PRR ви ви ва eee eee 

Е Ask for product #325. Credit card 
holders use our toll free number below. Or 

V send check for $89 plus $2.50 delivery. 

ff Add $5.34 sales tax in California. And 

g please mention this magazine. 

i 800 227-3436 

si In California 800 622-0733 


THE SHARPER IMAGE" 


260 California St. 
San Francisco, CA 94111 
(415) 788-8880 


1980 The Sharper Image 


PUT AN ALARM, A STOPWATCH 
AND AGALCULATOR ON YOUR WRIST. 


FOR JUST 583. 


WOODWORKERS 


Do-it-Yourself 
CATALOG 


SAVE VAST SUMS. Build, restore. re- 


finish anything of wood! Here's ev- 
erything you need Fine woods, 

veneers, specialty tools Cabinet 

hardware, period & modern Pro fin- 

ishes. Cane. Lamp parts. Uphol. supplies. Picture moldings 
Clock kits. 100's of plans. Instruction books Thousands of 
hard-to-find woodworker products in big new catalog Mail 
ad for Catalog & 20 beautiful Wood Samples 


CONSTANTINE ғ... 1812 
2053 Eastchester Road, Bronx, N.Y. 10461 
Д Send $1.50 for 104-page Woodworkers Catalog 


with 20 beautiful Wood Samples, all identified. 
$1.50 refunded on first catalog order. 


Name 


Address 


— — — — – — — — ZIP ee ee ee — 


Rare TECHNICAL 
INFORMATION! 


If you're one of those few knowledgeable people who 

have a real need for hard-to-find “how-to” technical 

data, you should have this free catalog. You'll find the. 

newest and most unusual collection of pamphlets, 

т rbacks, textbooks, engineering and pro. 
books on lathes, machine tools, electric 
о», fuel alcohol, wind and wate 


steam engines, methane, welders, 


alternator secrets, electric motors, 
foundry dworking, hi 

а е, All fairly 

priced and guaranteed! This is 

not a book club. Buy only what 

you want, when you want. If you 

need rare technic 

for your copy of the 

Please 

for postage. 


LINDSAY, вох 12-AK, BRADLEY IL 60915 


GiveYour 
Working Hand 


TheHelp 
It Deserves 


help from tools that feel right, work right, 
save time. Tools that stay on the job year 
after year. Tools precision made of drop 
forged, fine polished, high grade steel. That 
give you quality in every detail (at no pre- 
mium in price). Tools by CHANNELLOCK. 
Be sure THAT trade name is on the tools 
you buy. 


ICHAN WEL LOCK] 


CHANNELLOCK,INC. + Meadville, Pennsylvania 16335 
Meet The Rest Of The Family. Send For OurFree Catalog. 
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It's so-long, silver, 
with these new 


manganese 
batteries 


If you’ve been getting a shock at the 
price of silver oxide batteries for your 
single-lens reflex camera or pocket 
calculator, Union Carbide has an 
answer: Eveready manganese dioxide 
batteries. They cost about a third of 
the silver oxide price (an MnO. 1⁄2- 
volt A76 lists for about 99¢ compared 
with $3.25 for its silver oxide counter- 
part, an EPX76; an MnO; six-volt 
A544 is $3.80 against $10 for its silver 
version). 

Manganese batteries aren’t new. 
Union Carbide has been making them 
in Germany for a line of Kodak cam- 
eras for at least 10 years. “They did 
the job at a price Kodak was looking 
for,” said Barclay Smith, manager of 
Union Carbide’s battery division. 
Now, gyrating silver prices have 
made manganese batteries a reason- 
able alternative to silver. 

Besides price, manganese batteries 
offer shelf life equal to that of silver. 
But performance—hours of useful ser- 
vice—is only about half that of silver 
cells. For photographers who shoot a 
limited amount of film—say 40 rolls a 
year—manganese offers a bargain. 
Changing the batteries annually— 
recommended by most camera mak- 
ers—will keep them in electricity. Pro- 
fessional photographers, or amateurs 
who run through a lot of film, will be 
wise to stick to silver, however. 

Manganese cells have one disad- 
vantage: Their voltage drops through- 
out their life. (Silver cells tend to 
maintain a steady voltage.) But with 
the increasing electronic complexity 
of modern cameras, manufacturers 
are now including voltage regulators. 
—E.H. Ortner 


— 
AUTO STOP 
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CASS. REC. 1 
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_DIGITAL TUNING 


Tw ser FREQ. TIME 


4 FM STEREO 


PROGRAM: 


MANUAL 
EJECT 


HEADPHONE 


Set the mood in your home or office with this 13 inch wide 
AM-FM, cassette and 8 track Stereo Music Center. 


You're sitting at your desk. Soft beau- 
tiful music in full stereo is gently cares- 
sing you. You feel your tensions melt, 
your mind clears, and you're ready to 
take on the world. 

An overstatement? Not really. The 
power of music has been used for cen- 
turies to rouse the troops and relax the 
kings, not to mention "soothing the 
savage beast"'. 

Listening to great sounding music 
while you work at the office or relax at 
home can make you feel like a whole 
different person at the end of the day. 

The Stereo Music Center by IMA, a 
Craig company (the language translator 
people), represents the latest technology 
in micro-stereo. It is now possible to 
produce the sound of a full size stereo 
in the space of an ordinary radio. 

IT'S A COMPLETE MUSIC SYSTEM 

You're in command. Listen to your 
favorite FM stereo stations or enjoy 
your favorite music on the twin built-in 
stereo cassette and 8 track tape decks. 
You can also keep up on the latest news 
with the powerful AM radio. 

Dual high fidelity speakers mounted in 
the acoustically designed wood cabinet 
are precisely aimed at 180 degrees to 
provide terrific stereo separation. Lis- 
tening to the music center is like sitting 
10th row center at a symphony concert. 

Powerful twin amplifiers have plenty 
of power to drive extension speakers in 
other rooms or offices. (Convenient 
jacks are provided on the rear panel). To 
really appreciate the power and quality 
of the sound of this micro-stereo, set it 


in front of your home stereo and com- 
pare. The results may amaze you. 

DIGITAL AM/FM STEREO TUNING 

No more guessing. If you want to 
listen to radio station FM 103.4 or AM 
1070, simply dial in the number on the 
large LED digital display. 

With the powerful radio receivers and 

accurate digital tuning, you'll be able to 
locate and tune in radio stations other 
radios can't even find. 
The old fashioned "slide rule" radio 
dial has been replaced by a sophisticated 
solid state device called a frequency 
counter. Frequency counters were 
developed for test equipment and now 
can be used for exact radio tuning. They 
actually count and display the exact 
frequency of each radio station. 

The frequency display also becomes an 
LED clock with the push of a button. 


EXTRA OFFICE FEATURES 
The music center is also a useful 
business tool. 
DICTATION-You are supplied with 2 
microphones to dictate letters or leave 
memos on standard audio cassettes. 


TELEPHONE--A sensitive pickup allows 
you to record both sides of any tele- 
phone conversation on cassette. 
RECORD MEETINGS--Simply start the 
recorder. The microphones will pick up 
all nearby conversation. Even the 
recording level is automatic. 

TRY THE STEREO MUSIC CENTER 

RISK FREE 

Try the music center in your own 
home or office for 30 days. Enjoy the 
beautiful FM stereo, play your favorite 
cassettes or 8 track cartridges and keep 
up with the news on AM. Record cas- 
settes from the radios, 8 track, micro- 
phones or from the telephone pickup. 

If you aren't 100% satisfied for any 
reason, simply return the music center 
in its original box within 30 days for a 
full refund. It comes complete with a 
limited 90 day manufacturer's warranty. 

To order your stereo music center 
simply send your check for only $159 
plus $7 for postage and handling to 
DAK. Credit card buyers call our toll 
free number. (CA res. add 6% sales tax) 


You'll be able to enjoy stereo sic 
from cassettes, 8 track, FM or AM 


with this new 13 inch wide - 
electronic marvel. 


f DAK 


|INDUSTRIES 
=” *. INCORPORATED 
Call TOLL-FREE (800) 423-2636 


In California Call 6 .(213) 984-1559 
10845 Vanowen St., North Hollywood, СА 91605 


You'll find the right gift for all the 


electronics buffs on your Christ- 

mas list- from clocks and radios 

to gas-saving car accessories to 

computers — all in easy-to-build, 
jmoney-saving kits. 
| Prices start at under 
| $20. 


This year, shop the 
(fast, easy way in the 
| Heathkit Catalog. 


Heathkit 


If coupon is missing, write 
Heath Co., Dept. 016-722 
Benton Harbor, М! 49022. 


Send to: Heath Co., Dept. 016-722 
Benton Harbor, М! 49022. 


Send my free Heathkit Catalog now. 
Гат not currently receiving your catalog. 


Name. 


Address. 


City 
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Science newsfront 


[Continued 
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The water droplet that appears to be mag- 
ically suspended in midair is the subject 
of an experiment in acoustic levitation. 
Engineer Bruce Ross at the Marshall 
Space Flight Center is using sound waves 
generated by the apparatus you see to 
keep the droplet floating. Marshall scien- 
tists are developing the technique so it 
can be used in manufacturing processes 
in space. For example, in a low-gravity 
environment, a levitator could suspend 
drops of molten metal inside a furnace, 
with no need for a possibly contaminating 
container. 


Getting round the bends 


“Diving experts at a recent workshop on 
decompression theory concluded that 
five out of 12 of the assumptions cur- 
rently used by the U.S. Navy are probably 
wrong.” That rather discomfitting state- 
ment comes from Dr. David E. Yount of 
the University of Hawaii. But in a report 
presented to the Second Chemical Con- 
gress of the North American Continent, he 
also said that a new improved theory of 
diving medicine promises to spare many 
divers from the often agonizing and 
sometimes fatal illness called the bends. 

More technically known as decompres- 
sion sickness, the bends afflicts a diver 
when he surfaces too quickly from depths 
of more than roughly 30 feet. With the 
accompanying drop in pressure, or de- 
compression, bubbles of previously dis- 
solved nitrogen gas can form in the blood 
or in virtually any tissue. The result can 
range from itching and tingling to bone 


deterioration, paralysis—even death. 

For the last seven years, a team of doc- 
tors and scientists at the University of 
Hawaii, self-proclaimed “The Tiny Bubble 
Group,” has been analyzing the problem 
of bubble formation in the human body, 
experimenting with a variety of watery 
media including gelatin, һеп'з eggs, and 
human blood and tissue. The result, 
according to Dr. Yount, is a new model of 
decompression sickness and the correc- 
tion of misconceptions in traditional div- 
ing theory. The group has drawn up anew 
set of decompression tables that appears 
to be both faster and safer than the Navy 
tables, Dr. Yount said. Using the new 
tables, the Tiny Bubble Group assisted in 
salvaging the sunken liner Cariba, at 
Guam. According to Dr. Yount, the inci- 
dence of the bends among divers was 
markedly less than usual. 

These new results should be particular- 
ly important to deep-sea divers working in 
oil exploration and production projects. 
More than half of commercial divers 
working at depths of 300 to 600 feet in the 
North Sea oil fields have had decompres- 
sion sickness. 


More solar-cell advances 


Avital goal of the country’s solar-cell pro- 
gram has been reached by a research 
team at the University of Delaware. For 
the first time, a thin-film photovoltaic cell 
has achieved an efficiency of more than 
10 percent in actual sunlight testing. The 
Dept. of Energy had set 1980 as the target 
for 10 percent conversion efficiency. The 
cell uses layers of cadmium-zinc sulfide 
and copper sulfide. [п] 


TALKING 


TIME 


Now a breakthrough in. 


Speech Technology 
gives Time A Voice. 


Rapidly emerging electronic progress 
in solid state speech synthesis brings 
micro computer generated speech to 
timekeeping. 

In the fall of 1978, Texas Instruments 
engineers developed ‘‘Speak and 
Spell"TM, an electronic spelling aid with 
speech generated entirely by a tiny elec- 
tronic micro computer chip. In 1979, talk- 
ing language translators were introduc- 
ed. 
Today, most semi conductor houses 
around the world have major research ef- 
forts in solid state speech synthesis. In 
the next few years many new speech pro- 
ducts will reach the marketplace. Now 
there is Talking Time. One of the first to 
be introduced, it may be the most useful 
and unique. 


No Recorder—No Pull String 

Like R2D2 in Star Wars, Talking Time 
seems to spring to life when speech syn- 
thesis and quartz timekeeping 
technologies come together. There are 
по recorders or talking doll pull strings in 
Talking Time, only solid state elec- 
tronics. Electronics that are on the 
leading edge of both technologies. The 
forerunner of things to come. Here's how 

works. 


Micro Computer Brain to Slight 
Japanese Accent 

Humans prod speech in much the 
same way that Talking Time does. Our 
brain sends nerve impulses to our jaw 
and chest, for our mouth to move and our 
lungs to push air across our voice box. 
Talking Times’ single micro- 
processor chip sends electrical impulses 
digitized into speech patterns to an 
audio loud speaker. The loud speaker 
vibrates and out comes a clear voice that 
says "Attention please, it’s now six 
o’five, please hurry" —with a slight 
Japanese accent. Talking Time is made 
by Sharp Electronics, a leading elec- 
tronics company in Japan. So finely pro- 
cessed is the speech synthesis that you 
will swear it seems to speak with a slight 
Japanese accent. Texas Instruments 
Speech products are said to have a 
Texas drawl. Perhaps it's our Imagina- 
tion. You can decide for yourself. 


Single Microprocesi 
that both speak with slight Japanese accent, 
and time with quartz accuracy. 
No Heart Failure with this Alarm 
An effective alarm with a snooze 
feature that reminds you any minute of a 


sor Chip generates signals 


24 hour day. First a chime to get your at- 
tention, then, “It's now six o'clock," 
followed by a rousing melody over Talk- 
ing Time's loud speaker. After a 5 minute 


snooze, Talking Time warns you, “Atten- 
tion please, it's now six o'five, please 
hurry." It warns you again after 10 
minutes, loud enough to wake even a 
sound sleeper, but pleasant enough not 
to give you heart failure. 


Desk Top Reminder 

Talking Time is ideal as a personal 
reminder. A perfect gift for that busy ex- 
ecutive who is engrossed in work and 
forgets the time. In the Time Announce- 
ment Mode you're reminded automatical- 
у, every 30 minutes by, "It's now two- 
thirty p.m." If you want more reminders, 
choose the Elapsed Time Mode. Select 1, 
5 or 30 minute intervals. Talking Time will 
announce each interval with "Five 
minutes elapsed, then “ten minutes 
elapsed,” etc. No more missed meetings 
or appointments—Talking Time is Here! 


Jogging Companion 

Talking Time is small enough to be a 
handheld or pocket jogging companion. 
In the Stopwatch Mode, it’s a stopwatch 
with one second precision and 
automatic as well as manual operation. 
In manual it announces the elapsed time 
at the push of a button for 10 full hours. 
When in automatic, it announces the 
elapsed time automatically every 10 
seconds. During your entire run, Talking 
Time keeps you informed. You never have 
to break stride to look at your watch. 
Comes with a hand strap so it’s easy to 
carry. 


Interval Timer to Space Work or Fun 

Talking Time is great for a periodic 
check against how much time has elaps- 
ed on a given task. Speed up or slow 
down as necessary. Production super- 
visors, doctors, and engineers, anyone 
with critical time measured functions to 
perform, find it useful. Pilots can use it to 
call out elapsed time every 10 seconds 
while they shoot approaches. Talking 
Time has both performance and func- 
tions unheard of even one year ago. The 
voice adds usefulness, which we think 
'ou'll agree, can only be described as 
levolutionary. 


Superb Chronometer That Can 
Keep Its Mouth Shut 

Talking Time is a great chronometer in 
its own right. Its famous quartz accuracy 
is unsurpassed by chronometers costing 
$200 or more, but with half the functions. 
It has a ўе ЕТЕП liquid crystal 
display (LCD) with 8 digits. A welcome 
relief for anyone who has poor eyesight. 
With Talking Time you hear as well as 
see the time: If you want silence, 
however, just tell it to keep its mouth 
shut. It won’t let out a peep. You can still 
use it for its unsurpassed timekeeping 
accuracy. 
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A miniature marvel of 
microcomputer ‘speech and 
ti 


ing technology. It 
only 4v. x TI x 2 318. 


Talking Time is easy to set in all 
modes, since it talks to you as you go 
along. You can keep track of what you're 
setting and how to do it. It may not be 
foolproof, but it's close. 

Talking Time is worth its price as a 
superb clock alone. Its uses seem 
endless. It may add a whole new dimen- 
sion to time. But don't take our word for 
it. Find out for yourself! 


30 Day No-Risk Trial 

To prove to you that Talking Time is 
everything we say, we offer it for 30 days 
at no risk. If during 30 days from Taco oh 
you are unhappy with Talking Time for 
any reason, return it for a prompt refund 
of your purchase price. What have you 
got to lose? 

One Full Year Warranty 

Talking Time is all solid state. It should 
give you years of trouble free operation. 
If, in the unlikely event, anything should 
go wrong, it is warranted for one full year 
by Sharp Electronics. Talking Time 
comes complete with 2 AA batteries and 
handstrap. Under normal use, batteries 
should last for one year or longer. 


To Order 
Just fill in the order form and send it 
along with check or money order to our 
address. For even faster service credit 
card customers can call our Toll Free 
number listed below. Order yours today! 


ГО MEDA MARKETING 1 
1 10155PlanoRoad • Dallas, ТХ 75238 
I 


— Yes, send me Talking Time with a 30 day no- | 
risk return at $89.95 plus $3.00 delivery. 


— SAVE $10.00 Send me two Talking Times at 
$84.95 ea. plus $2.00 ea. delivery. 


l 

| save $30.00 Send me three Talking Times at 
i $79.95 ea. plus $1.50 ea. delivery 
П 


Texas residents add 5% sales tax. 


| 
I 
I 
I 
| 
[Adde — — — — —— ——. 
[o —————— —. — ——Àl 
I state др | 
| riCheck of М.О. Enclosed l 
| For even faster service, charge to: | 
1 DMC/Visa — Expires. П 
1 Account #. | 
| Signature 


el | 
| Order Toll Free 1-800-527-7066. | 
[Lin Texas call COLLECT: 214-349-3120. _P88-120 | 


MOLDS а 


for making — — 


Ornamental Concrete 
Фета... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


The Bear Рам ®!!5 a real beauty. 

With Pivot/Post Lockbar of Schrade + Steel? that 
makes this Lockback completely rust resistant and insures 
rigid durable construction 

Its one you wont want to lose. 

That's why, like the entire Uncle Henry? line, each 
knife is serialized, and guaranteed against loss for one 
year from date of warranty registration. 

The Uncle Henry Bear Paw. The Ultimate Lockback 
The Ultimate Guarantee 

To find out more about the entire line, all made in 
the USA, send for your free Old Timer ® Almanac. 
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Established 1904 Elienvilie, N.Y 12428 


Electric watch 
runs on body heat 


Can you imagine a watch battery that 
never has to be replaced? Start imag- 
ining, because it looks like Bulova's 
come up with one. The Thermatron 
runs on body heat, and theoretically 
will keep going longer than you will. 

Part ofthe secret’s in the insulation. 
The case back, which absorbs your 
wrist heat, is insulated from the rest 
of the case, which remains at room 
temperature. These two thermally 
isolated parts are connected by a 
series of four thermocouples, forming 
a tiny thermoelectric generator. 

Your body temperature will nor- 
mally be higher than room tempera- 
ture, and heat will begin to flow from 
the back of the case through the ther- 
mocouples to the case itself. The heat 
flow is converted into electrical en- 
ergy. The greater the difference be- 
tween body and room temperatures, 
the greater the heat flow and the more 
electricity is generated. 

When the temperature difference is 
more than one degree F, the electric 
current is strong enough to power the 
watch. Any extra electrical energy 
produced is directed to the silver-cad- 
mium battery and stored. If the tem- 
perature difference were beyond the 
energy-producing capability and 
needs of the watch and battery, a lim- 
iting circuit in the watch would divert 
the excess heat energy to the case. 

Electricity is produced only when 
the heat flow is in the described direc- 
tion. Ifthe air temperature were high- 
er than your wrist temperature, heat 
wouldn't flow from back to front 
through the thermocouples, and no 
power would be generated. When that 
situation arises or when you take the 
watch off, the stored energy in the bat- 
tery will keep the watch running. On 
a fully charged battery, Bulova says 
the watch will run in excess of a year 
without needing your body heat. 

Bulova hopes to be selling the 
watches by the fall of 1981 in the $500 
price range.—K. Emily Hutta 


CRYSTAL HANDS 


ROOM 
TEMPERATURE 


WATCH MOVEMENT 


BODY TEMPERATURE THERMOELECTRIC 


GENERATOR. 


EQUIPMENT AND 


TRAINING NO OTHER 
SCHOOL CAN MATCH! 


Explore micro- 
computers, digital 

systems and more, 
with state-of-the-art 
equipment you 
build and keep! 


Heathkit H89 


The new H89 (pictured above) is here 
and NTS home training has it! An exciting 
way to explore the very latest in 
microprocessor technology. 

Of course if your interests lie in other 
areas of electronics, NTS has many pro- 
grams to choose from. And they include the 
widest array of solid-state and digital 
equipment ever offered by any home- 
study school. 


Besides the latest in microcomputers, 
students may work with the NTS/HEATH 
digital color TV (25" diagonal with optional 
programming capabilities), digital test 
equipment, an NTS/Heath 2-Meter 
FM transceiver, plus much more field-type 
equipment to make your training exciting 
and relevant. 

Each NTS program uses step-by-step 
lessons and manuals to guide you through 
experiments, testing, and kit building as you 
develop skills. The NTS Project Method of 
training is one of the many reasons students 
quickly acquire practical know-how. 


Simulated TV Reception 


NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. 
Check card for more information. 


NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street, 
Los Angeles, California 90037 


| Please rush FREE color catalog on course checked below 
О MicroComputers/MicroProcessors Г) Auto Mechanics 
О Communications Electronics 
O Digital Electronics 

О Industrial Technology 


EXCLUSIVE! TRAIN WITH 
THE NEW H89 NTS/ 

HEATH ALL-IN-ONE 
MICROCOMPUTER! 

NTS's Master Course in 
Microcomputers now 

includes this remarkable 

new desk-top computer. 
Features floppy disk 

storage, "smart" video 

terminal (terminal has its 

own microprocessor, doesn't 
share one with computer as 

/ do most desk models), two 
Z80 microprocessors, 16K 
RAM expandable to 48K, 
professional keyboard. 
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Our new full color catalog shows you 
what each course covers, and identifies 
every unit of equipment included. Send for it 
today and discover for yourself the many 
advantages of NTS electronics training, and 
how you can benefit. 


me 


Teehncet- Trete Training Since 1008 
d 
‘cone уан Los amesura CA 90087 


NO OBLIGATION. NO 
SALESMAN WILL CALL. 
APPROVED FOR 
VETERAN TRAINING. 


Dept. 202-120 


О Air Conditioning 
C] Home Appliances 
О Color TV Servicing 


| Name Age 
Address | 
Apt. City 
State Zip | 


О Check if interested in G.I. information. 
О Check if interested ONLY in classroom training in Los Angeles. 


Small Fridge. Big Deal. 
Save $30 if you act now! 


And we'll rush your order for Christmas or your trip south. 
AT LAST! ELECTRONIC REFRIGERATION FROM $99. 


You've nicely gotten away on your long 
awaited vacation, camping trip or long week 
end with the family. You're comlortably 
cruising in your car, van or rec. vehicle along 
a busy interstate with few rest stops or 
restaurants. You guessed it...the kids want to 
stop for a snack. But your Koolatron P34 or 
P34A is full of sandwiches, cold pop, fried 
chicken...home made, fresh and cold. The 
family helps themselves and you've saved 
valuable vacation time and another expensive 
restaurant bill 

You're a commuter, a salesman or a 
trucker and you spend many hours in your 
vehicle daily. You've often longed for a fresh 
snack or cold beverage as the miles tick away. 
Now with your amazing Koolatron P10 plugged 
in beside you, you open the lid and instantly 
fresh food and drinks are at your fingertips. 
You're refreshed...you've saved an unneces- 
sary stop, time and money. 

AFFORDABLE CONVENIENCE 

Home refrigeration has come a long way 
since the days of the ice box and the block of 
ice. But most of us resign ourselves to doing 
without the same convenience once we leave 
our homes. Or, we revert back to the cooler 
and ice routine of days gone by, simply 
because there's never been any dependable 
and inexpensive alternative. But now, for the 
price of a good cooler and one or two seasons 
of buying ice, (or about 10 family restaurant 
meals), all the marvels of home refrigeration 
are available electronically. And the sloppy 


ice cooler with its soggy and spoiled food can 
become a stone-age memory for you. An 
amazing space-age miracle...the thermo- 
electric solid state module...makes this port- 
able refrigeration revolution possible. 


These miniaturized thermoelectric modules 
replace all the bulky complex piping 

coils, compressors and motors in conventional 
portable refrigerators. 


Utilized by NASA scientists, as the only 


refrigeration system for rockets and satellites, 


thermo-electric cooling has been in use for 
almost a quarter century. These expensive 
modules were selected by NASA for some 
basic reasons. ..they're small (about the size 
of your watch)...they're light weight (they 
weigh less than a package of cigarettes)... 
they're totally reliable (these modules are 
completely solid state and have no moving 
parts)...they require little power (they 

use the same power as one of your cars tail- 
lights)...they're completely insensitive to 


tilting, bumping, vibration, (which causes 
failures to conventional compressors, motors 
and piping). ..they're powerful (these modules 
have the same cooling power as a 10 lb. block 
of ice)...and they never wear out or break 
down. And for portable refrigeration where 
you require 12 volt DC. power, thermo- 
electric modules are the most efficient. These 
amazing heat pumps have not only gone to the 
moon, but have provided the breakthrough 
for Koolatron’s truly reliable, lightweight 
portable refrigerators. 
THOUSANDS IN USE 

Koolatron Industries Limited now has 
tens of thousands of these electronic fridges in 
use worldwide using these same powerful 
solid state modules. The reliability, perfor- 
mance and convenience of electronic refriger 
ation has now been dramatically tested and 
proven in all kinds of temperatures, conditions 
and environments from Australia to Alaska. 
Built to take it, these electronic modules 
are encased in tough, plastic insulated chests 
that are designed to be rugged and trouble- 
free. Non-rusting hinges and latches prevent 
corrosion in salt water environments. And 
with only one moving part (a small 12 volt fan) 
Koolatron portables seldom see a service depot. 
Koolatron’s combination of space-age'heat 
pumps and quality engineering have! now led 
to a whole family of electronic portable retrig- 
erators and food warmers that eliminate costly 
ice and provide “home'refrigeration” convenl- 
ience at sane and sensible prices. 


Holds approx. 17, 12 oz. 
pop cans-refrigerates 
in air temps. up to 95°F. 
Also keeps hot foods 
hot (150*F) at the flick 
of a Switch. Tough, 

blue Polypro plastic 
case. Ext. 16 Lx 11"H x 
11-72" W. Int. 11-1/2"1 х 
B"H x 8" W. with 10 litre 
capacity (0.4 cu. ft) 
weighs 10 Ibs. empty. 
Operates from supplied 
12 volt power cord in 
vehicles or with optional 
12VDC/110VAC power 
adaptor. 


Koolatron’s P10 not only makes a great 
car fridge but at a flick of a switch lets you 
bring home your favourite fast foods “piping 
hot". Comes with a 9 ft. power cord that just 
plugs into your cigarette lighter. Amazingly 
easy to operate. ..one switch selects hot or 
cold. A second switch allows you to refrigerate 


normally or select maximum cold. With your 
engine off, you can operate several hours and 


still start your engine to recharge your battery. 


“A low battery" indicator warns you when it's 


time to recharge. With the power off, your P10 


keeps everything hot or cold for many hours in 
its well insulated case. 

Аз а travel fridge the P10 keeps your 
favourite foods and beverages fresh and cold 
wherever you go. If you're a salesman, your 
food samples will arrive perfectly hot or cold 
every time. If you carry insulin, medical 
samples, dietetic foods, your P10 will never 
leave your side. Great for private planes. 

Photographers will find it invaluable for 
keeping expensive films from going bad. And 

ers...now you can refrigerate baby's 
formula in your car then heat it with the flick of 
a switch. Powerboaters, just plug it into your 
boat's cigarette lighter, and keep a day's food 
and drink ice cold without running into shore 
for ice. You campers, hunters and fishermen 
will find endless uses for transporting provi- 
sions and bait...then take home your catches 
and game without spoiling. Terrific for golf 
carts. 

And with our optional 110 volt adaptor 
you'll find endless uses wherever house 
current is available... At your cottage... 
as a bar fridge...in your motel room for a 
midnight snack and drink or as a small office 
fridge. Use as an auxiliary home fridge when 
you're having a party. And it's a natural at 
drive-in movies, auto races and at sporting 
events. 


MODEL P34- 


THESTANDARD 
RECREATIONAL FRIDGE 


Holds over 40 Ibs. of 
food and beverages or 
48 pop cans. Refriger- 
ates in air temperatures 

^| up to 95°F. Rugged ABS 
case in sand beige col- 
‘our with dark brown 

^| non-corroding latches 
and handle. Large 34 
litre capacity (1.2 cu. ft.) 
weighs 17 Ibs. empty. 
Ext. 21"L x 16°H x 
16"W. Int. 16°L х 12"H x 
11-1/2"W. Operates оп 
12 volts DC with supplied 
power cord or with 
optional 12VDC/110VAC 
power adaptor. 


5169. 5139.00 
(in Canada 5119, $149.00) 


The P34 is our standard recreational size 
portable refrigerator. This new, improved 
model has a non-adjustable solid state thermo- 
stat which keeps your food at normal refriger- 
ation temperature even in 95°F weather. It 
holds more than three times as much as the P10. 

Imagine dry, dependable refrigeration 
with the size to match your travelling and 
camping needs. Fits into any boat, van or 
camper or back seat of your car. Plugs into 
your cigarette lighter receptacle and refriger- 
ates over 40 lbs. of food (no space wasted by 
ice), yet it draws no more power than the P10. 
With our optional 110 volt adaptor, you'll find 
endless uses as a bar fridge, cottage fridge, 
office fridge. Your P34 has all the advantages of 
the P10 without the heating cycle or low battery 
indicator but with all the capacity needed for 
serious boaters, campers, hunters, fishermen 
and travellers. 


The same size, colour, weight and capacity as 
the P34 but includes food warming features, 
fully adjustable temperature control and low 
battery warning indicator. 


The P34A is our top of the line portable. 
It heats, it refrigerates and with specially 
designed electronic circuit control (patent 
pending) it allows you to dial a complete range 
of temperatures from very cold to very warm. 

Imagine the versatility. In season, 
refrigerate all your hunting, camping, boating 
and cottage provisions. Off-season, keep 
foods piping hot on your ice-fishing, skiing 
and snowmobiling weekends. You can even 
dial wine-cooling temperatures. Our low bat- 
tery indicator wams you when you need a 
recharge and the sensing circuits efficiently 
control your power consumption to save on 
battery drain. This is our best of the line, 
recreational fridge and food warmer with all 


READ WHAT OUR CUSTOMERS SAY: 


“We took meat from Canada and ate it ten 
days later after thawing it in Flonda. All our 
Produce and dnnks stayed unbelievably fresh 
and cool" SH. Hamilton, Canada 


"The way I try to sell my refngerator one 


would think I was on commission. We love 
our unit" P.OP. Houston, Texas 


"The Koolatron is everything they say 
about it in its advertising. I personally bought 
one, tested it and found it so desirable that! 
gave it to my daughter and son-in-law who 
made a cross-country trek from Vermont to 
Oregon with their infant daughter. They told 
me that aside from their new Dodge van, the 
Koolatron was the most indispensable item of 
equpmenttheycamed" KM,New York, NY. 


the bells and whistles for the discerning buyer 
who demands quality, size and complete 
versatility. 

SAVE $30 IF YOU ACT NOW! 

By off-season you can save a 
full $30 otf our regular prices. You save! We 
keep our plant operating at an efficient level. 
ORDER TODAY WITHOUT OBLIGATION! 

Simply complete the attached order 
form or phone collect and we'll rush you your 
portable on our no risk 21 day trial offer. Each 
unit comes with complete instructions and a 
written 1 year warranty. In the unlikely event 
you ever need service, we have major service 
centres in New York, Arizona and Canada. 

When you receive your Koolatron, use it 
constantly for 3 full weeks without risk. If you 
ordered our optional 110 volt adaptor, plug it 
in, then use your portable immediately as a 
bar fridge or around the patio or pool. Next 
plug it into your car or RV. Take your family 
out for a weekend trip. Enjoy fresh home 
cooked food as you thumb your nose at those 
expensive restaurant stops. Then use it on 
your boat or in your office or let your son or 
daughter try it at their college dorm. If after 
you've thoroughly tested it, you don't agree 
that your Koolatron represents a major 
breakthrough that will save you time, money 
and bother for years to come, send it back for 
а full refund. You can't lose...we guarantee it. 

So be among the thousands to discover 
that the ice age is over! Don't waste another 
dollar on ice...order your Koolatron with no 
obligation, today! 

CHRISTMAS "HOT-LINE" ORDERS 

For "in-Time-for-Christmas" delivery, call 
"toll-free" by asking your operator to dial us 
collect. Quote the Dept. No. in the coupon 
below to guarantee your $30 saving. 


0-705-737-0842 


Koolatron Industnes Limited 
56 Harvester Ave. Batavia, New York 14020 
230 Baynew Dnve, Barrie, Ontano, Canada 


Or use this handy order coupon. 


Save $30 with this coupon 
ron 


Industries Limited 
56 Harvester Avenue, Batavia, New York 14020 
Canada: 230 Bayview Drive, Barne, Ontario LAN 4ҮВ 
Save me $30 with these off-season prices 
—  Koolatron P10 at $99.00 ($109.00 in Canada) 
— —Koolatron P34 at $139.00 ($149.00 in Canada) 
— — Koolatron P34A at $159 00 ($169.00 in Canada) 
—  Koolatron 110V adaptor at $29.95 (53495 n Canada) 
Please add $800 for handing and delivery per unit 
No charge for shipping adaptor if ordered with unit 
Add $300 for shipping adaptor only. 
(NY. Ont and Quebec residents add sales tax ) 
Tunderstand that I may return any item undamaged 


by January 15,198] or a minimum of 21 days, and 
receive a full refund if] am not satisfied. 


— 
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Dept 1477 


Olenciose my check or money order for 


S — — — or please charge it to my 
OVisa OMastercharge C) Amencan Express 


Account Number 


Expiry Date. (Send brochure only. 


Signature. 
(necessary to send merchandise) 


NAME 


ADDRESS 


cmY 


| ZIP CODE PHONE 
—— — о 


STATE 


[stus 


snowmobiles 


— sports-car handling, 


hotter engines 


They're smoother, more 
controllable, and a lot 
more comfortable 


By HERBERT SHULDINER 


Soft and cushiony is the way snow 
appears from afar. From the seat of a 
snowmobile, however, snow trails 
often seem like treacherous wash- 
boards, pitted with spine-jarring mo- 
guls that threaten to tear the handle- 
bars out of your grasp or roll your 
machine over. 

Impressive engineering innova- 
tions in snowmobile suspensions 
from Ski-Doo and Yamaha go a long 
way toward smoothing out the bumps 
and producing a more controllable 
ride. Also new this season is a unique 
eight-transfer-port cylinder in a Ka- 
wasaki engine. 

Jéan Luc Turcotte, Ski-Doo's direc- 
tor of snowmobile engineering, says 
the basic differences in the improved 
suspension are that it provides 10 
inches of travel in the rear, and that 
the front skis remain parallel if only 

Continued 
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A unique “Total Suspension" system in 
the new Ski-Doo Blizzard 5500MX is 
designed to give more ride comfort and 
stability. The independent front suspen- 
Sion (below right) has a combination sta- 
bilizer bar and main axle that keeps both 


STABILIZER BAR 


skis parallel, even if one ski hits a bump. 
The stabilizer bar also serves an anti-roll 
function, similar to an automotive stabiliz- 
er bar. Rear suspension (below left) has 
an astonishing 10 inches of travel (five is 
considered good). 


CROSSOVER BAR 
[STEERING COLUMN 


MAIN AXLE 


PIVOTING SUPPORT ARM 


‘SKI SPINDLE 


POLICE RADAR MEETS ITS MATCH. 


OFF 


MICRO 5©/ 


| You can't buy a better radar detec- 
tor for $95 than the GUL Micro 
Scan. Developed by B.E.L. Laboratories 
after 10 years of research, the GUL 
Micro Scan has repeatedly proven its 
superior signal sensitivity. In separate 
tests conducted by Canadian Tire Cor- 
| poration and Motor Consumer Report, it 
demonstrated a detection distance signi- 
ficantly greater (on both X and K bands) 
than its top three competitors—the Fuzz- 
buster XK, the Whistler XK and the 
XK Snooper. 

That was only the beginning. 
| Plenty of advance warning. 

In two recent issues (January and 

| February, 1980) CB Magazine revealed 
| an unprecedented comparison show- 
down involving 12 leading detectors— 


Large elliptical horn antenna detects radar from all 
sides, even when approaching hills and curves. 


some with prices as high as $200. 
Monitoring straight line detection, 
the GUL's 9,029 foot range topped 
the list. 
Signals of .01 millionths of a volt are 


sufficient to trigger the GUL's scanning 
alert system (ranging from 9.445 to 
24.445 GHz). It successfully 
detects all police radar— 
including the new KR-11 
short pulse. 

What's more, the GUL 
has a nondirectional antenna; 
its large elliptical horn g 
pulls in signals from 
ront, side and rear. This 
360° detection field 
maximizes sensitivity, 
providing you with valu- 
able warnings—even 
when approaching hills 
and curves. CB 
Magazines com- 
parison bears this 
out: In a K band test for around- 
the-curve sensitivity, the GUL's 
detection range was double that of the 
Fuzzbuster and Super Snooper. And 
nearly three times greater than the 
highly regarded Whistler. On X band 
pickup from the side and from behind, it 
was found to be the most effective detec- 
tor in the dozen. 

Doesn't cry "woif.'" 

The most common problem among 
radar detectors is the failure to screen 
out false signals, such as signals from 
taxis and ham radios, as well as hospital 
microwaves. 

But the GUL shows no sign of fals- 
ing when exposed to radio signals of 
any kind. Its sophisticated circuitry is 
completely shielded by a diecast and 
extruded aluminum case which protects 


a 


the input terminals from stray signals 
(the most common cause of false 
alarms). The aluminum provides light- 
ness, along with durability not found in 
plastic casings. 

A double warning system. 

Both a tone and light come on in the 
presence of radar, and remain on until 
radar is gone. You're never lulled into a 
false sense of security by a tone that 
sounds once and then goes off. You 
control the tone with a front-mounted 
on/off switch. 

In addition, the GUL uses an inter- 
nal voltage regulator, commutating filter, 
and synchronous detector to reduce 
power consumption to a minimum. This 
also provides a more stable gain setting. 
And its gain control knob lets you opti- 
mize sensitivity for different city and 
country conditions. 

Quick installation. 

The compact GUL measures only 
4" x 3" x 4%". It weighs just 20 oz. Its 
case is finished in glare-free matte black, 
and comes with bracket in place. 

To mount, simply fasten Nee adhesive 
Velcro pad to ihe top of your dash- 
board; a matching Velcro foot 
(on bracket) keeps the unit 
securely anchored. This 
Velcro mounting allows 
Íor easy removal in 
seconds to prevent theft 
(the unit is even small 
enough to be stowed in 
any glove compartment). 
To supply power, simply 
plug it into your cigarette 
ighter. 
Try it yourself. 
py Order the GUL 
Micro Scan today. Road 
test it for yourself. If you 
tissue box dont find it to be the 
ose Your finest electronic counter- 
‘atfecting intelligence you can own, 
operation. return it within two weeks 
for a courteous refund. The Sharper 
Image guarantees your satisfaction. 
Comes with complete instructions and 
120 day warranty. 


^ Youcan 
modity а 


ORDER NOW TOLL-FREE. 


пи па ра ма кш иш ов ИЮ Ий ИШ ИШ ШЕ ИШ 


Please order product #131. 
в Credit card holders may use our toll- 
8 free number below. Or send check 
7 for $95 plus $2.50 delivery. In Cali- 
5 fornia, add $6.17 sales tax. 


a 
g 800 227-3436 
g In California 800 622-0733 


THE SHARPER IMAGE 


260 California St., Dept. BB— 051 
San Francisco, CA 94111 

(415) 788-8880 

©1980 The Sharper Image 
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[Continued] 


Kawasaki LTD 440 has an entirely new twin-cylinder engine. 
Each cylinder (right) has eight transfer ports—last year's had only 
six. The extra transfer ports provide a larger air-fuel charge for 
each compression stroke of the piston, and allow better scaveng- 
ing of the burned mixture by directing the incoming air-fuel 
charge more accurately. They also increase turbulence for more 
efficient burning of each charge. The result is a faster, more pow- 
erful snowmobile. Each liquid-cooled cylinder has a copper gas- 
ket between the cylinder and cylinder head. Unlike last year's 
engine, which used a rubber ring to prevent coolant from making 
direct contact with the copper gasket, this year's model elimi- 
nates the rubber ring. This helps improve heat transfer. 


one ski hits a bump or if one ski hits a 
bump before the other. The result, 
Turcotte claims, is that the "snowmo- 
bile maintains more of a straight-line 
course in bumpy trail riding." 
Yamaha's Telescopic Strut Suspen- 
sion "works like the nose gear on a 
plane," says Tom Berkley, assistant 
manager of snowmobile engineering. 
The TSS (see drawing below) has 
about three times as much travel as a 
leaf-spring suspension, Berkley says. 
The six-inch stroke provided by the 
coil spring and nitrogen shock gives a 
more comfortable ride, according to 
Berkley. "Bumps are not transmitted 
through the handlebars to the driver's 
arms and shoulders," he says. The 
TSS is available on two Yamaha mod- 


els in 1981: the SRX 440 and SR-V. 

Ride comfort is certainly important 
to snowmobilers, but performance is 
also a high priority to many of them. 
Thus manufacturers are trying to 
squeeze ever more horsepower from 
their two-cycle engines. Kawasaki's 
new eight-transfer-port twin-cylin- 
der-engine design is the most innova- 
tive attempt at this. 

Designed for its LTD model, the 
new cylinder design (see drawing 
above) is used in a liquid-cooled 
engine that has no external water 
manifolds. Mark Kelly, Kawasaki's 
director of marketing, calls it a "bath- 
tub" design. "It allows for more uni- 
form cylinder expansion," Kelly says. 
"Thus there's less seizure tendency." 


Yamaha's 1981 SRX440 has the new Tele- 
scopic Strut Suspension. Its six-inch 
stroke provides better damping, and 
helps prevent roll overs, Yamaha claims. 
Nitrogen in the shocks keeps oil under 
constant pressure, prevents aeration, and 
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maintains optimum damping characteris- 
tics. The suspension keeps snowmobiles 
from jumping off the ground as high as 
models with leaf-spring suspensions do, 
and provides more positive steering. 
Drawing at right shows how it works. 


NETS 


Besides Kawasaki, Ski-Doo, and 
Yamaha, there are five other snowmo- 
bile companies offering new models 
this year: Arctic Cat, John Deere, 
Moto-Ski (owned by Ski-Doo's parent, 
Bombardier Ltd.), Polaris (in the pro- 
cess of being purchased by Bombar- 
dier as this issue went to press), and 
Scorpion (owned by Arctic Cat). 

Arctic Cat features a new Jag 4000 
with a bigger 431-cc engine for better 
performance. John Deere offers a line- 
up that is not much changed since last 
season, except for continued weight 
reduction. Moto-Ski's models are sim- 
ilar to Ski-Doo's, but the company 
does not offer the Blizzard 5500 MX. 
Polaris has an all-new Cutlass SS 
with direct-drive transmission. 
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*[can show you how to give a gift 
that’ alabor of love. Without too much labor?” 


Think hard for a minute. Try to remember some of the 
gifts you gave last Christmas. Can you even remember 
the gifts you got? Don't feel bad — most people can't. 

And I'm sure a lot of money was spent on those 
presents. Even so, they just weren't that special or 
memorable. 

Tdlike to give you and your family a suggestion based 
on something we'do in our family. Find an old picture 
frame. Or an old mirror. Or a small table. It doesn't 

matter where you find it — though it sure 
would be nice if you can poke around the 
attic or the basement and find some- 
thing that belonged to your grandfather 
or grandmother. 

Next, refinish that piece and put it 
under the tree. Now before you tell me 
refinishing is a sloppy, time-consuming 
business, let me stop you. Have you 
heard about my furniture refinisher? 

Formby’s Furniture Refinisher ends 

the — of refinishing. You'll find that refinishing 
doesn't have to be a big deal, or an ordeal. Just apply 
some of my Refinisher with my refinishing pads and watch 
the old varnish, lacquer or shellac finish dissolve away 
right before your eyes. You know what? It's so easy it 
Fed can be an all-family project. Even the kids can 
o it. 
There's no sanding. No stripping. No staining. Why 


—Homer Formby 3rd generation restorer and refinisher 


there's not even any hard rubbing. (You can put away your 
supply of elbow grease.) And my refinisher protects the 
patina of your wood. Patina is the richness and character 
that's built up over time. So whatever you refinish, it'll 
look like a beautiful old piece —not a piece that could have 
been bought yesterday. And forgotten tomorrow. Watch it 
stand out from the plastic and tinsel. It'll be a gift that 
won't be soon forgotten, believe me. 

How long will it take? You can refinish a picture frame in 
less than one hour! And that includes hand-rubbing in a 
beautiful tung oil finish. A small table takes just two hours, 
from start to refinish. 

So this Christmas, don't give another sweater or 
another pair of furry slippers. Put something under the 
tree you've put yourself into. Remember, it's a gift 
from your heart because it's a 
gift from your hands. 

To get you started many of 
our dealers have a special 
price on Formby' Furniture 
Refinisher. Think of it as our 
Christmas gift to you. 


Formby's | 


No one knows wood as good. 


Formby's is a registered trademark of Formby's Inc. 


Furniture 
Refinisher 


©1980 Formby’s Inc. 


Warning: The Surgeon General Has Determined 


r 
That Cigarette Smoking Is Dangerous to Your Health Filter: 3 mg. "tar," 0.4 mg. nicotine av. per cigarette, FTC Report Jan. 1980. 


Menthol: 3 тд. "tar," 0.4 mg. nicotine av. per cigarette by FTC Method. 


Have we lost our grip? 

Yep. 

We never went in for clinging to 
notions like “thou shalt not step out 
in a pickup truck” 


wagen. And looks this nice. 

And has credentials to wow 
even the jaded set: 

ike great mileage: EPA estimated 


25|mpg, 35 mpg highway estimate. 


(Use "estimated mpg" for compari 
son. Mpg varies with speed, trip 
length, weather. Actual highway 
mpg will probably be less.) 

Like being the only pickup in 
America with CIS fuel injection. 

Like being the only pickup in its 
class with a fully unitized body, 
double-wall bed construction and 
balanced suspension system. 

Like being a pickup that can 
out-accelerate even an MGB. With 
pure sports-sedan performance 


Especially, if it's called a Volks- 


(0 to 50 in 97) from that fuel-injected 
engine, plus front-wheel drive, 
and rack-and-pinion steering. 

Like having an eye-opening 
array of optional luxury appoint- 
ments in our LX model. 

So, now that you know how 
impressive a Volkswagen Pickup 
is, maybe what's really funny is 
going to the lumber yard in one. 


VOLKSWAGEN 
DOES IT 
AGAIN 


(0 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Anchored at three points, this winch-lifted 
cage might help rescue people trapped by 
fire in high-rise buildings. One pulley sup- 
port would be hooked over a roof parapet, 
a second anchored at the building's base, 
and a third triangled outward to а winch 


Cabled lift cage speeds rescue from high-rise fires 


platform. Adjusting tension on load and 
traction cables would snug the cage 
against an escape window on or above a 
burning floor, then lower it outward—with 
its passengers—to the safety of the winch 
platform clear of the building. 


Bridled around a moored boat, these 
compressible, V-groove fenders would let 
you winter your boat in water with less 
risk of pressure damage from a hard 
freeze or the cutting action of thin or thaw- 
ing ice. You'd tie them so surface-forming 
ice would lock into the horizontal grooves. 
As the boat rose and fell with swells and 
tides, the hull would ride freely—and safe- 
ly—against the sides of the cushions. 


Roller spreads paint on pad 


Hooked into the well of a conventional 
paint-roller tray, this ribbed roller would 
help transfer controlled and uniform 
amounts of paint from the reservoir to a 
pad-type applicator. Paint carried up from 
the well in the valleys of the roller would 
rub off evenly onto the pad. The tray could 
also be used to load regular rollers for 
large-area coverage. 


The following patents have been issued on these inventions: Escape 
cage—No. 4,111,281 to M. Jacobs, Solingen-Wald, West Germany. 
il, Jr., Glen Rock, N.J.; Tree- 

ire detector No. 4,075,614 to D.A. White, Indianapolis, Ind.; ісе fend- 
ers—No. 4,074,649 to R.L. Stranahan, Wilmington, Del.; Clamp-on side 


‘applicator —No. 4,107,815 to Е.Е. Dumesı 


Tree ornament detects fire 


The too-common danger of Christmas- 
tree fires might be made less threatening 
if you topped your tree with this orna- 
mented temperature-rise alarm. Rapid 
heat buildup, a typical cause of tree fires, 
occurring immediately below the detec- 
tor, would melt a fusible link and close the 
alarm circuit. The detector could be pow- 
ered by a battery or house power. 


mirror-No. 4,111,532 


_ Trailering mirror clamps on 
Extension side mirrors can be handy— 
even necessary—when you're towing a 
trailer, boat, or other wide load. But at oth- 
ertimes they can be unsightly and make it 
difficult to maneuver or park in tight slots. 
Attachable to regular mirrors by padded 
wing-nut or fixed clamps, this temporary 
mirror would be there when you needed 
it, or tucked away when you didn't. 


to J.D. Budish, South Milwaukee, Wisconsin. 


'aint- Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 
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THROWING AWAY 
$ 5 per Ib.? 


Everyone has thrown this little-known asset 
away. It is thrown away in every office, home, 
and all other buildings. Industries throw tons of 
it away annually. Only one person out of 1,000 
‘save it, the other 999 don't realize its value, and 
the buyers want it kept that way! Hundreds of 
millions of dollars worth of it go unclaimed, dis- 
carded each year! 
We pay $5 per Ib: for all of this material that you 
collect. Save yours, and buy it from other unin- 
formed persons for $2 to $3 per Ib. 
Our buyer's handbook will detail this $5 a Ib. 
' item + 3,000 others worth $1-$7,440 per Ib. 


(Average price we pay is $12.42 per Ib.) Two of 
than Gold! 


done part time. Handbook cost is $7 -- $3 post- 
age & handling. We gladly refund this with 1st 
shipment, or within 10 days if dissatisfied. 
Poley's Industrial Salvage Co. — 
Supply Dept. P-21 
12389 Minges Rd., Battle Creek, MI 49017 
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NOW for a big new lllostretad 
approved. NATIONAL SCHOOL OF MEAT CUTTING, No. 
0197T, Dept. 51-F, 33 N. Superior, Toledo, Ohio 43604. 


Small Аа. 
Big Deal. 


Own only one instead of two! 


New Bionaire ionizer package: converts 
from car to office and bac! 

Note: By taking this small space ad, the money we save will 
be passed on to you. Free trial period. Full year warranty. 


LEARN 


MEAT CUTTING 


Bionaire Regular Special Sm зай Ad 
E Price You гы. 
7495 E 
0 me 8995 1000 59 35 
1 "3 Es 204 s ver 00 


Б We believe our ion sms tobe the best value on 
the market. Order your unit by calling collect in time for 


cresimasst 0-416-363-8704 


Or use the coupon below. 


вур Dept 
РО Box 510, Grand Island, New York 14072 
Tm sold on healthy energized au in my car and home 
Please send me, for a complete money back 21 day tal 

— Bionaire 300 (for my car only) 56995 
——— Bionaire 300 Package (wih stand and adaptor for 


| home/office or car) $79.95 


арааны г | 
pe) 

Please add $5 00 for handling and debvery for each urit ordered | 
needed 

Ontano residents, please add sales tax | 
а re УЕ lis Ga 
асса 


My check or money order is enclosed for $ 


orl prefer to charge this to my credit card 
ОУВА OMC ОАМЕХ ODC 


p T АНИ. 
ИНА Блера 
MG NUM E 
dites ene 
Emm а ы ша: et | 


30 | POPULAR SCIENCE 


Diesel mini-car 
weighs only 843 Ibs. 


FAVERGES, FRANCE 
At 35 mph we began the climb. The 
road ahead was a gentle grade that 
became progressively steeper until it 
leveled off about a third of a mile 
ahead. Although the accelerator was 
pressed to the floor, about halfway up 
the car began losing speed. I crested 
the hill at 25 mph, without downshift- 
ing. On the downslope it quickly re- 
gained speed, but nothing could coax 
it beyond its 45-mph maximum. The 
tiny diesel just chugged along, noisy 
but willing. 

Not very exciting, perhaps. But this 
little French car, called the Caddy, is 
not meant to be a turnpike cruiser. It's 
made for commuting, shopping, and 
other short-distance stop-and-go trips. 
And it weighs only 843 pounds. 

As might be expected, fuel economy 
is high. Its maker, Guy Duport, told 
me that some of his customers regu- 
larly get 75 mpg. I topped off the tank 
after my test drive, and calculated 
that it had gotten 66 mpg while I was 
at the wheel. 

Two Caddys set world records for 
fuel mileage last October. Running at 
LeMans, one was driven normally for 


Caddy's independent suspension at each 
wheel (coil and spring) provides good 
ride. Author is at wheel. 


Interior is Spartan. But car does have a 
heater. Controls are normal, although 
pedals are offset toward the center. 


24 hours, with an average speed, in- 
cluding fuel stops, of 32.2 mph. It got 
61.3 mpg. The other was driven flat 
out for 896 miles in 24 hours (37.4- 
mph average), and got 55.3 mpg. 

The Caddy is not streamlined. It's a 
boxy utility car with seating for two 
and a cargo space behind the driver. It 
doesn't have a full-width floor—the 
engine is on the right, just behind the 
wheel. 

A single-cylinder diesel engine dis- 
places 510 cc’s and is the heaviest part 
of the car. The tiny air-cooled engine, 
with direct fuel injection, is made by 
Lombardini in Italy. It produces 10 hp 
and has a flat torque curve, 25.3 lb-ft 
from 1000-2800 rpm, its maximum 
governed speed. This lets it pull strong- 
ly without a lot of downshifting. 

А clutch is mounted on the rear of 
the transaxle. It is driven by a belt 
from the engine flywheel. The trans- 
axleis a standard Renault 4 unit, with 
three forward speeds and reverse, plus 
differential. The automatic clutch dis- 
engages whenever the engine comes 
down to idle speed. In city driving, it's 
like having an automatic transmis- 
sion. It will start in second gear, with 
no shifting needed up to 15 mph. 

Duport is now building 35 cars a 
month in his little plant in the Savoy 
Alps. List price is about $6000.— Jan 
P. Norbye 


Are the very high frequen- 
cies disappearing from your 
cassettes as you play them? 
Friction within your cassettes 
may be erasing your crystal 
clear highs even as you are 
reading this ad. 

DAK developed a jam proof cassette 
for professional high speed duplicators 
and in the process we discovered why 
recordings that sound great when you 
make them, may sound less than great 
in just a short while. 

Here's a chance to try DAK ML90s 
tisk free and as an added bonus, to 
improve all of your recordings, you get 
the DAK 8 Field Eraser for only $5. 

HIGH FREQUENCY PROTECTION 

Cassette tape is basically plastic. As 
it winds within the cassette, friction 
causes the build up of static electricity, 
much as scuffing your shoes on a carpet 
in dry weather, 

To make the tape run smoothly and 
freely inside the cassette, DAK develop- 
ed special torque control liners with 
spring loaded ridges to guide each layer 
of tape as it winds. 

We coat these liners with a unique for- 
mulation of graphite and a chemical 
called Molysulfide which reduces fric- 
tion several times better than graphite. 
This allows the tape to move freely. 

The build up of static electricity is 
drastically reduced by the low friction 
of the Molysulfide in order to protect 
the crystal clear highs in your music. A 
very important consideration for often 
played tapes. 

MAXELL ‘TAPE’ IS BETTER 

Yes, honestly, if you own a $1000 cas- 
sette deck like a Nakamichi, the fre- 
quency responses of Maxell UDXL or 
TDK SA, selling for $3.50 to $4.50 at 
retail, are superior and you just might 
be able to hear a difference. 


A $5 Cassette Eraser 


Try only 10 DAK high energy 90 
minute cassettes risk free forjust 
$2.19 each and get an 8 field in- 
stant cassette eraser for only $5. 


DAK factory direct ML has a frequency 
response that is flat from below 40hz to 
14,500 +3db. Virtually all cassette re- 


corders priced under $600 are flat *3db 
only from 40hz to about 12,500hz, so 
we have over 2000hz to spare and you'll 
probably never notice the difference. 
We feel that we have equaled or ex- 
ceeded the mechanical reliability of vir- 
tually all cassettes and DAK МЇ 90 cas- 
settes sell factory direct for only $2.19 
each complete with deluxe all clear hard 
plastic boxes and index insert cards. 


ae: 


THE 8 FIELD CASSETTE ERASER 

Zap—Your cassette is erased. Just pass 
your cassette through the slot in this de- 
luxe eraser and it's not only blank, but 
it can be much quieter than if you try 
to erase the cassette on your recorder. 

A special magnetically charged ellip- 
tical field is developed by four indepen- 
dent magnetic elements. They're factory 
calibrated to form 8 separate fields of 
force to penetrate and randomize all 
magnetic fields (sounds) on the tape. 

New tape is erased. When tape is man- 
ufactured, it is made in wide master 
rolls. Each is then cut into 1/8 inch cas- 
sette widths, and in the cutting process, 
stray magnetic fields can cause clicks. 

Large alternating current erasers are 
used on all tape before you buy it. 


ОАК” 8 force fields are de- 
signed to try to approximate 
the original factory erasing. 

There are no moving parts, 
nothíng to plug in or wear 
out. It is especially useful if 
you are erasing signal from 
one recorder before recording on anoth- 
er because inaccurate track matching 
can lead to ghost sounds. This is a must 
for every audiophile. You could pay up 
to $25 for an eraser of this quality. 


TRY DAK ML90 CASSETTES 
RISK FREE 

Try these high energy cassettes on 
your own recorder without obligation 
for 30 days. If you aren't 10096 satisfied 
for any reason, return only 9 of them 
and the eraser for a refund. The cassette 
you test recorded is yours as a gift. 

To order your 10 DAK ML 90 minute 
high energy cassettes at $2.10 each and 
get the 8 field eraser for only $5 with 
your credit card, call the toll free 
number below, or send your check for 
only $21.90 plus $5 for the eraser, and 
$3 for postage and handling for each 
group to DAK.(CA res add 6% sales tax) 

DAK unconditionally guarantees all 
DAK cassettes for one year against any 
defects in material or workmanship. 

Why not order an extra group of 10 
DAK ML90 cassettes. We will add one 
free ML90 cassette to each additional 
group you buy and of course you can 
get an eraser for $5 with each group. 


DAK 
INDUSTRIES 
INCORPORATED 

Call TOLL-FREE (800) 423-2636 


In California Call (213) 984-1559 
10845 Vanowen St., North Hollywood, CA 91605 


YOU CAN'T LOSE!!! IF YOU'RE NOT 100% SATISFIED, KEEP AN ML90 FREE AS A GIFT FOR TRYING OUR CASSETTES!!! 


ng ly isd а se Б) fuels Cutting holes in outside walls and cir- 
culating air through the stud spaces is 
not the usual way to improve home 
heating: But for Kevin Stewart of 
ansfield, Mass., it proved to be a 
In Massachusetts =; remarkably uncomplicated and eco- 
в nomical thermal upgrade. His unor- 
thodox approach was no doubt 
мпег- ИІ prompted by the fact that his old, oil- 
heated New England home was virtu- 
ally free of insulation. 


sol a r ма | | Stewart turned a south exterior 
a wall into a solar collector by giving it 
a glass face, right up to the eave. The 
holes that he cut through the wall? 


They're air ducts. Stewart used the 
Continued 
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Designer of solar wall Kevin Stewart 
stands beside open second-floor window. 
Solar wall just outside has heated the air 
passing his arm to over 125 deg. F. 
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My fuel negem le. 
T p 5 ood to get rough winter, 
ont. 


Out here, без стин are long and the nights are 
cold. They measure snow by the foot, not by the in 

I live in a cabin in the mountains. My only ‘heat 
comes from a wood-burning stove. As long as I feed it wood, 

І keep real warm. 

The problem is, there's no telling how long I'm going 
to be socked in there. Winter could easily last four or five 
months. So when it comes to my wood supply, I can't afford 
to take any chances. I need a chain saw I can count on. Which 
is why I use a John Deere Chain Saw. 

And I don't plan to give it much of a rest, either. 

I figure Га rather have too much wood on hand than 
not quite enough. 


Nothing Runs Like a Deere* 


John Deere has seven Chain Saws, with guide bars from 10 to 27 inches. 
For a free folder, write John Deere, Dept. 52, Moline, IL 61 
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Owner-built solar wall 
[Continued] 


cavities between the balloon-framed 
studs to circulate air back to the col- 
lector (see drawing). 

On winter mornings when the air 
behind the glass is hotter than 100 
deg. F, a differential thermostat 
switches on a blower in the basement. 
The fan pulls hot air from the top of 
the solar wall via a metal flue and 
vents it into the house. The blower is 
turned off when the air temperature 
behind the glass wall falls below 80. 


Performance 


So far, the system has succeeded 
admirably, reports Stewart. "On sun- 
ny days the furnace doesn't come on at 
all during the day. The glass wall is a 
kind of giant storm window, helping 
to insulate the house at night, too. Гуе 
cut my fuel bill by 25 percent." 

What is more amazing is the cost of 
the project: Materials for the wall cost 
only $300. Most of that was for the 
thermostat, fan, and ducting. Small- 
pane sashes were obtained free from a 
hotel that was remodeling. After sub- 
tracting tax credits from the cost of 
materials, the outlay was about $100. 

In summer several windows in the 
top row are propped open, and the con- 
vection of warmed air through the col- 
lector pulls breeze through the house. 

To build his collector, Stewart 
nailed furring over the siding, covered 
that with sheet aluminum up to the 
window casings, and painted the met- 
al flat black. Two-by-fours were 
spaced to match the width of the win- 
dow sashes. Concrete blocks were set 
in the ground as footings for these 
studs. The eight-pane windows were 
mounted on the studs with screws 
and lots of caulking, their outer 
frames butted together and caulked 
again. This forms a weathertight skin 
over most of the south wall of the 
house. (Don't be confused by the pho- 
to: That's not snow behind the base, 
but a combination of reflection and 
exposed masonry foundation.) 

Stewart will answer queries accom- 
panied by a self-addressed, stamped 
envelope. His address: 43 Carpenter, 
Mansfield, Mass. 02048. For $5 Stew- 
art will send a booklet with perfor- 
mance data, siting hints, and con- 
struction drawings. ui 


Your idea may bring you $200 


Every other month, we present a project developed by a 
PS reader and pay the inventor $200. To enter, send us 
black-and-white glossies (one photo should show you 
demonstrating the device), plus a description and 
sketches. Include your name, address, and social-secu- 
rity number. No material can be returned unless you 
enclose а stamped, self-addressed envelope. 

Since space won't permit us to present projects in 
detail, we'll expect inventors to answer any reasonable 
query from readers, if it's accompanied by a stamped 
envelope. 

Mail entries to Energy Adventure, POPULAR SCI- 
ENCE, 380 Madison Ave., New York, N.Y. 10017. 


Now NRI takes you inside the 
world's most popular microcomputer 


to train 
new breed of 


NRI teams up with Radio Shack 
to teach you how to use, 
program and service 
microcomputers...make you 
the complete technician. 

It's no longer enough to be just a 
programmer or a technician. With micro- 
computers moving into the fabric of our 
lives (over 200,000 of the TRS-80™ alone 
have been sold), interdisciplinary skills 
are demanded, And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the program- 
mer gains practical knowledge of hard- Only NRI gives you both kinds of 
ware, enabling him to design simpler, more | training with the convenience of home 
effective programs. And, with advanced study. No classroom pressures, no night 
programming skills, the technician сап ^ school, no gasoline wasted. You learn at 
test and debug systems quickly and easily. your convenience, at your own pace. Yet 
you're always backed by the NRI staff and 
your instructor, answering questions, giving 
you guidance, and helping you over the 
tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is hands-on training, 
with practical experiments and demon- 
strations as the very foundation of your 
knowledge. You don't just program your 
computer, you introduce and correct faults 
...Watch how circuits interact... interface 
with other systems...gain а real insight 
into its nature. 

You also build test instruments and 
the NRI Discovery Lab, performing over 60 
separate experiments in the process. You 


falar iowa ol a erg [ке bi ls ik, 
volt-ohm meter, digital frequency counter, learn how your trouble-shooting tools wot 

iecit "рман Tae and gain greater understanding of the in- 
formation they give you. Both micro- 


(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


you at home as the 
computer specialist! 


computer and equipment come as part 
of your training for you to use and keep. 
Send for Free Catalog... 
No Salesman Will 
Get all the details on this exciting 
course in NRI's free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV and 
Audio, Digital Electronics, and more. Send 
today, no salesman will ever bother you. 
Keep up with the latest technology as you 
learn on the world's most popular computer. 
If card has been used, write to: 
NRI Schools 
N McGraw-Hill Continuing 
ei 1 K Hore Center 
е Wisconsin Avenue 
wen Washington, D.C. 20016. 


PS car test & driving report 


imported 
sports cars 


Do they live up 
to their image? 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY JOHN KEATING 


There was a time when sports cars 
were noisy, drafty, cold in the winter, 
hot in the summer. And they rode like 
buckboards on rough pavement. But 
they were also quick, maneuverable, 
and exciting to drive. They became 
popular—some even legendary— 
among enthusiasts who enjoyed the 
exhilaration of driving such ma- 
chines. 

Along the way, however, sports cars 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Datsun 
280-2X 
Mazda 
RX-7 
Porsche 
924 Turbo 
TRE 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Visibility 
Entry/exit ease 
EPA economy 
Ride comfort* 
*Authors' opinion 
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have been refined considerably, and 
some purists might even suggest that 
the newer models have become a little 
“soft.” Do such creature comforts as 
air conditioning and power windows 

belong in sports cars, they ask? 
To find out, we selected a five-car 
Continued 


Five of the most popular sports 
cars in America sweep through a 
downhill left-hander (clockwise 
from far left): Porsche 924 Turbo, 
Mazda RX-7, Datsun 280-ZX, Fia: 
Spider 2000, and Triumph ТАЗ! 


Camera crew from Canadian Broadcast- 
ing Corp. prepares to film the PS test crew 
in action with the Fiat Spider 2000. Film- 


ing was for CBC's "Marketplace." 
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cross section that spans the mid- and 
upper-midprice sector: the Datsun 
280-ZX, Fiat Spider 2000, Mazda RX- 
7, Porsche 924 Turbo, and Triumph 
TR8. 

They are a diverse group. Two are 
convertibles, while three have sun- 
roofs. Two are 2+2’s, and three are 
two-seaters. One has a single-over- 
head-cam six-cylinder engine, one a 
dual-overhead-cam four, one a turbo- 
charged single-overhead-cam four, 
one an aluminum V8, and one a Wan- 
kel. Each has its own unique approach 
to being a sports car. 

On the other hand, they all share a 
number of characteristics that are 
prerequisites for contemporary sports 
cars: five-speed overdrive transmis- 
sion, dramatic styling, intimate seat- 


Triumph TR8 assumes a nose-down atti- 
tude during a maximum-deceleration 


stop. Wheel attached to window feeds 
stopping distance to on-board computer. 


Tire-smoking acceleration is rare these 
days, but the Porsche 924 Turbo is one of 
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the few cars currently in production that 
can deliver it on command. 
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ing, excellent handling, and thrilling 
acceleration. In short, they're all fun 
to drive. And as a bonus, some are 
even fairly economical with fuel. 


Datsun 280-ZX 


With its high-level luxury and soft 
suspension, the 280-ZX is the closest 
of our group to the typical family 
sedan in appointments and ride qual- 
ity. Our car was a two-seater, but 
there is also a 2+2 if you need an extra 
seat. 

The in-line six under the ZX's hood 
is highly refined and responsive, and 
it delivers plenty of power. With its 
fuel injection, it's free of flat spots 
throughout its power range. The air 
conditioning, power steering, and oth- 
er accessories appear to have little 
effect on it. Acceleration is brisk, 
though not breathtaking. Zero to 60 
mph with two aboard takes a respect- 
able 10.9 seconds. 

The driving position is excellent. 
Instrumentation is complete, easy to 
read, and neatly angled at the driver— 
things that can't be said of all the oth- 


ers. 

Like the Mazda and Porsche, the 
Datsun takes care of cargo carrying 
with a hatchback. It's great for carry- 
ing big or oddly shaped packages, and 
lets you get at them from the front by 
just turning around instead of having 
to go around to the back to open the 
trunk. But there are trade-offs. In 
summer, the large expanse of glass 
permits high-temperature buildup in 
the interior, something also experi- 
enced in the Porsche and Mazda. In 
addition, the absence of a rear firewall 
allows rear-wheel road noise directly 
into the passenger compartment. At 
55 mph, the sound from the rear 
wheels becomes a low roar. That 
shouldn't bother most sports-car 
buffs, but it does seem out of place ina 
car as luxurious as the ZX. 

The most disappointing feature of 
the ZX is that its overly soft suspen- 
sion (particularly the rear) holds back 
on-the-road handling. The ZX's power 
helped carry it to a 4 rating in our 
high-speed-handling test, but it was 
unnervingly twitchy. In this respect, 
theZX falls short of its predecessors in 
Datsun's Z-car series. 

Even with that shortcoming the car 
is still fun to drive. And if you load it 
up with air conditioning, cruise con- 
trol, power windows and steering, and 
AM/FM stereo, you'll ride in comfort 
and luxury. 


Fiat Spider 2000 


The Spider’s body was designed by 
Pininfarina in the mid-1960's, yet its 
Continued 
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Now, the closely held secret behind many of 
today’s quartz timepieces is revealed. 


Most major companies would rather 
have these facts remain secret, but one 
little-known company decided to show 
its genius to the world. 

To effectively compete in world 
markets and when lacking in necessary 
technology, many major companies 
have turned to smaller more dynamic 
companies to build their products. 
Sometimes the product is built to the 
specs of the major company, But more 
often than not, the only unique parts 
are a label and different owner's 
manual. This practice is quite prevalent 
in the digital watch industry. 

One company that has been the real 
source behind products introduced in 
the U.S. by companies like Mattel, Timex 
and Texas Instruments, is Olympos Elec- 
tronic Co., also known as Otron. 

Olympos Electronic now wants the 
world to know its name and genius. 
We feel lucky to be selected to bring 
this story to you. 
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Olympos Electronic Co. is now in- 
troducing products into this country 
under its own trade name—Otron. We 
are introducing one of the first Otron 
products into the U.S. 

12 or 24 HOUR DUAL TIME, 
DUAL ALARM CHRONOGRAPH 
The first product we selected is the 

Alarm Chrono X watch. It may be the 
most advanced Quartz timepiece in 
the world today for under $200. 

We know of no other watch that 
combines these unique features and 
design. It has both a 2nd time zone 
capability and a 2nd separate alarm. It 
comes in either 12 or 24 hour version. 
These features are just the beginning. 
Compare this watch feature-for-feature 
against any other in the world. We 
believe you will be convinced that 
there is not a better watch dollar-for- 
dollar anywhere. 

TESTED TO 100 FEET OF WATER 

Three years ago, there were no 
digital water resistant alarm watches. 
Today they exist in some more advanc- 
ed models. but cost $100, $200 or 
more. Our Alarm Chrono X is submer- 
sible to 100 feet of water. Its unique 
alarm emits sound right thru the 
stainless steel case. The O-ring con- 
struction and rock hard mineral glass 
lens provide a lock tight seal against 
water to 100 feet—it’s guaranteed. 

THINNESS AND BOLD 
MASCULINE DESIGN 

The Alarm Chrono X is a combina- 
tion of bold masculine design and just 
the right degree of thinness. No 
sacrifice in function or masculinity, the 
Chrono X measures 8.9 mm from the 
top of its mineral glass lens to the back 
of its stainless steel case. That's 1.6 mm 
thinner than the popular Seiko Alarm 
Chronograph, 2.1 mm thinner than the 
Citizen and 3.1 mm thinner than Texas 
Instruments. Yet Alarm Chrono X has 
the same bold design of each. The 
Seiko sells for $250; the Citizen for 
$200; and the Т.І. for $125. . .What 
does Otron know that these other com- 
panies don't? 


UNSURPASSED QUALITY AND 
ACCURACY FOR UNDER $70 

Stainless steel case, and finely woven 
mesh bracelet, mineral glass lens, 
water resistant to 100 feet and quartz 
accuracy to +5 seconds per month. 
That's qu uality and accuracy found only 
in watches costing $200 or more. The 
Alarm Chrono X sells for $69.95 in 
stainless steel case and $79.95 in gold 
with 3 microns of real gold over 
stainless. Compare features and price 
for yourself before you call to order. 

ORDER TOLL FREE AT NO-RISK 

The Alarm Chrono X is offered with a 
15 day no-risk trial period. If during 15 
days, you find the Alarm Chrono X not 
to your liking return it for a prompt re- 
fund of your purchase price. 

In the unlikely event that anythin, 
should go wrong after the trial period, 
your Alarm Chrono X is backed by a full. 
year warranty thru Otron's Service by 
mail repair facility in this country. 

To order your Alarm Chrono X fill out 
the order form below and send it with 
check or money order to us. For faster 
service, credit card customers call Toll 
Free 1-800-527-7066. Don't wait — 
order today to insure getting a watch of 
this quality, with these functions, at this 
price. 


MEDIA MARKETING 


10155 Plano foad • Dalias, TX 75238 
Please send me the following Alarm Chrono-X 
watches) with a 15 day no-risk return privilege at 
$69.95 each, plus $2.50 delivery. Texas residents 


add 5 % sales tax. 
— — Stainless Steel —— Gold $79.95 
O 12Hourtime О 24 Hourtime 

Name 

Address. 

City 

State  . Zip. 
CiCheck or М.О. enclosed 


re. es 
Order Toll Free 1-800-527-7066. 
In Texas сай COLLECT: 214-349-3120. Ps-120 


Triumph TR8 negotiates our slalom and 


gets a top rating. However, this proved 
difficult to do smoothly: Its high torque 
occurred at the speed we were driving. 
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classic, fluid lines remain standouts 
among the aerodynamically correct 
forms of its modern competitors. It is 
also one of the few remaining convert- 
ibles. 

The dual-overhead-cam engine that 
has been a part of the Spider since the 
beginning is now very refined, and is a 
near-perfect match for the traditional 
chassis design. It revs fairly freely up 
to its 5500-rpm power peak, and hus- 
tles the car to 60 mph in just 12.2 sec- 
onds. It helps, of course, that the car is 
the lightest, lowest, and narrowest in 
the group. 

It's also the shortest, which doesn't 
help its acceleration but does contrib- 
ute to its being quite agile in our low- 
speed maneuverability (slalom) test. 
Besides its top-rated maneuverabili- 
ty, the Spider's high-speed handling is 
predictable. 

The driving position is a classic Ital- 
ian arrangement: Your head is up and 
your arms are stretched out, but your 
knees are elevated. That means that 
the pedals are too close for some peo- 
ple, who may also find the arrange- 
ment uncomfortable. 

Fiat stresses driver control with a 
minimum of power assists, so the con- 
vertible top is manually operated. It's 
simple to use, and is about the best 
you'll find without power assist. It fits 
well and seals reasonably tightly, 
though there is the inevitable wind 
noise at cruising speeds. 

We found the Spider enjoyable. It 
may be the oldest car in the group, but 
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Datsun 280-ZX was second fastest in the 
high-speed lane-change, but it was much 
more difficult to drive in this high-speed 
maneuver than the others. 


its driving pleasure is undiminished 
by its age. 


Mazda RX-7 


The RX-7 is the world's only Wan- 
kel-powered production car, and that 
alone makes it a standout. But even if 
it weren't rotary powered, its exhila- 
rating performance would still make 
it exceptional. It's the virtual equal of 
the highly sophisticated turbocharged 
Porsche—at half the price. 

The engine is so smooth and revs so 
quickly that you must keep a close 
watch on revolutions per minute. 
Where noise or roughness gives you 
an additional cue to shift other 
engines, the Mazda will unobtrusive- 
ly let you rev it to destruction if you 
don't watch the tachometer. Fortu- 
nately, there's a warning buzzer to 
alert you that the redline is approach- 
ing. 

The rotary engine may be unique, 
but it's not the only thing that makes 
the RX-7 popular. High levels of com- 
fort, convenience, and quality contrib- 
ute heavily. The Mazda is not only a 
performer, it is also a well thought-out 
and well assembled car. 

You drive with your head up and 
arms and legs out fairly straight—the 
position generally thought to give the 
best control. The instrument panel is 
well laid out and highly legible. 

The car is a two-seater, and the 
interior is as well conceived as the 
exterior styling. Controls are conve- 
nient and the seating is unusually 


comfortable. The bucket seats have 
padding that hugs you like some 
expensive aftermarket seats. 

The manual choke on the dash may 
seem surprising, but it's needed on the 
rotary engine and does shut itself off 
automatically. 

The RX-7's handling is neutral and 
predictable, and there's enough power 
to flick the tail out in a hard turn if 
you want to. The car is fine on express- 
ways and around town, but it lives for 
back roads. 


Porsche 924 Turbo 


The turbocharged engine in the 924 
Turbo is about the most powerful four- 
cylinder power plant now available. It 
transforms the formerly docile 924 
into the high-strung, responsive thor- 
oughbred it should have been all 
along. Yet, because of the turbocharg- 
er, you can still get very good fuel 
economy if you drive reasonably. 

Acceleration is outstanding and is 
at its best above 3000 rpm, when the 
turbocharger delivers maximum 
boost. That fattens the power curve in 
the midrange, right where you want it 
for effortless highway passing and hill 
climbing. The only weak area in accel- 
eration is at low speeds, such as when 
moving away from a stop sign. But 
there’s still plenty of power. 

The turbo package costs several 
thousand dollars more than a plain 
924. Our test car also had the optional 
special-handling package, which in- 

Continued 
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Now- closest totar-free 
Less than OOl mg tar 


Also available: 
Soft Pack 85s 
and 100s 


BOX: Less than 0.01 mg. "tar", 0,005 mg. nicotine, 

100's FILTER, MENTHOL: 2 mg. "tar", .2 mg. nicotine, 

av. per cigarette by FTC method; SOFT PACK FILTER, MENTHOL: 
2 mg. "tar", .2 mg.nicotine, av. per cigarette, 
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LYNX See the Lincoln-Mercury 
5 CUBIC lineup today. We've got a 
FEET** wagon that’s waiting for you. 
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** Based on EPA Volume Index figures. All comparisons exclude other Ford Motor Company products. 
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cludes bigger brakes, stiffer springs 
and shocks, and larger sway bars, 
wheels, and tires—all intended to han- 
dle the added power more effectively. 
The 16-inch wheels, for example, are a 
size seldom found on any car. They are 
fitted, in turn, with ultrawide Pirelli 
P7’s, which are virtually street-going 
racing tires. 

Another competition-style feature 
is the so-called “racer” shift pattern, 
with first gear to the left and back. 
The top four gears—which would be 
the ones most used in competition— 
are situated in the conventional H 
pattern. (The other cars all have first 
through fourth gears in the H, with 
fifth off by itself.) This arrangement 
can be a bit embarrassing if you forget 
the pattern, but adapting to it isn’t 
difficult. 

The interior is typically German: 
simple and functional. The driving 
position is excellent, and seating is 
comfortable. The instrumentation is 
easy to read, but there’s no boost 
gauge to monitor the turbo. We find 
that surprising from Porsche. 

Performance and handling are ex- 
ceptionally good, although for some 
the car may ride a bit hard on rough 
pavement. While the 924 Turbo at- 
tracts a lot of attention and is a great 
deal of fun to drive, its extremely high 
price puts it out of reach for many 
drivers. 


Triumph TR8 


The radically wedge-shaped TR8 is 
a direct descendant of the TR7 we test- 
ed in November '79. They share the 


Porsche 924 Turbo's engine compartment is more crowded than 
some of its competitors, but it's not exceptionally difficult to 
work in for most routine do-it-yourself maintenance. 


same convertible chassis, although 
the TR7 is also available as a coupe. 
Another feature the TR8 shares is its 
drive train, which comes from the 
Rover 3500 [PS, Nov.]. The aluminum 
V8 engine, five-speed transmission, 
and solid rear axle are basically the 
same as the Rover's. The only appre- 
ciable difference is that the TR8 uses 
carburetors instead of fuel injectors— 
except in California. 

The TR8 is quick, matching the 
Porsche’s zero—60-mph acceleration 
time. But its power is more effective at 
lower speeds, where the Porsche’s tur- 
bocharger wouldn’t yet be up to full 
boost. That doesn’t mean that the Tri- 
umph is short of passing or hill-climb- 
ing power, though. It has plenty of 
both. 

The cockpit is so long that if the 
seats are all the way back, an average 
person can’t even stretch far enough 
to reach the end of the footwell. 
Although it’s not proportionately as 
wide, there is still more than enough 
room for most people. Instrumenta- 
tion is complete, and driving position 
is excellent. Visibility is somewhat 
restricted to the rear, especially when 
the top is down. 

The convertible top tends to be 
noisy on the highway, but not extraor- 
dinarily so. It fits well and is remark- 
ably easy to raise and lower. It's not as 
easy as the Fiat's, but it's certainly a 
far cry from the nightmares that were 
found on some English sports cars of 
the past. 

The aluminum V8's smoothness 
can’t be matched by the fours in this 


Heart of our test program: the computerized data-acquisition 


and recording equipment. Time, speed, acceleration rate (in g's), 
and distance are recorded for each acceleration and braking test. 


EPA fuel mileage (mpg) 


" 
as 34 Ü H 
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ŠR #5 22 28 22 
Highway 31 32 28 3 22 
City n 2 Wit u 
Calif. city 20 25 16 19 16° 
*With fuel injection 
PS fuel-mileage tests 
(steady-state mpg) 
35 mph * ы ы 25.8 293 
55 mph * * * 284 258 


"Equipment failure 


group, or even by the Datsun's six. 
But it is unexpectedly noisy at cruis- 
ing speed and above. On the road, the 
TRS8 is both agile and sure-footed. It 
goes where it's pointed with no signs 
of twitchiness or lightness, though 
you can get the tail out with the power 
if you want to. Like the others, the 
TR8 is a great deal of fun to drive. 
Again—like the others—we found it's 
acar that lives up to most of our expec- 
tations. 


Our picks 


For sheer driving fun, give me the 
old (or should I say mature?) but still 
appealing Fiat Spider 2000.—J.D. 

If price is no object, then the Porsche 
924 Turbo is tops. But I can't justify its 
cost-twice what the Mazda RX-7 
costs. It just doesn't deliver that 
much more. So it's the Mazda for me. 
-Е.Ј. 

For specs and test results, see page 48 
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PS car test & driving report - - 
— | Datsun 280-ZX, Fiat Spider 2000, Mazda RX-7, 


DATSUN 280-2Х | | Porsche 924 Turbo, and Triumph TR8— 
dimensions, specs, and test results 


= Mazda Porsche 
[2 924 Turbo 
© DIMENSIONS (inches) 
1 Wheelbase 95.0 
Overall length 1690 
T T T Overall height 500 
] } } Overall wih $60 
FIAT SPIDER 2000 Track, FR 560550 
ST Ground clearance 61 
Front head room. 30 
Front hip room 40.0 
Front leg room 470 
Rear head room = 
Rear hip room 
Rear leg room (тіп) 
Rear knee room (min) 
Couple distance 
SPECIFICATIONS 
Engine type Two-rotor SOHC in-line 4 ve 
Displacement (cu. in.) 7012 12120 21535 
Compression ratio 941 751 n 
Carburetion ibi Fi КАТ 
Net hp @ rom 132. @ 520 102 @ 5500 100 @ 6000 143 @ 5500 133 @ 500 
Net torque @ rom 144 @ 400 — 110 3000 105 @ 4000 147 @ 3000 174 @ 3000 
‘Transmission Five-speed Five-speed manual five-speed manual — five-speed manual Five-speed 
manual manual 
ме ratio 3551 3901 3911 ant 3081 
Tire make - Bndgestone Parelli Bndgestone Pirelli Goodyear 
Tire type Steel Belted 70 Cinturato РЗ Steel Belted 70 Cinturato P7 (005 Grand Pre 
Тие sie TORRIG 1655813 TOHRI3 205 SSVRIS TOHRI3 
Steering Rack and pinion, Worm and roller. Recirculating ball, Rack and pinion. Rack and pinion, 
power manual power 
Overall steering ratio 1801 па Vanable 
170-2001 
Turns, lock to lock. 35 30 37 
[4 Тит diameter (Н) 327 340 315 
E Front suspension independent Mac- independent, col independent. Mac- — independent, Mac- Independent 
& Pherson struts springs Pherson struts Pherson struts MacPherson 
z struts 
s Rear suspension Independent, Mac- Rigid ae col Rigid axle, four Independent, Mac- — Rigid axle. leaf 
E Pherson struts springs control arms, Pherson struts springs 
3 coil springs 
% TRIUMPH TRS | 4 Front stabilizer-bar diameter (in ). па 090 090 051 
Н | Rear stabiler-bar diameter (п) na 070 055 063 
& Trailer towing (max. Ibs.) па. no recommendation пой recommended 1000 
а i Trailer tongue weight (max. lbs ) na no recommendation not recommended 100 
é Brakes Disc/drum, power Disc drum. power Disc disc. power Disc drum, power 
2 = Brake swept area (sa in) na 2230 2880 па 
Ё = Fuel tank (gal) na 145 164 ni 
E © Trunk space (cu. М) 64 138 120 97 


| | Utover height (in). 280 310 350 м0 
Curb weight (Ibs) 2360 2430 2822 2662 
FR weight distnbulion (55) na 5149 5248 57 43 
Basic price $9440 $8045 520875 $11,900 
Price as tested 310326 $10.760 525760 812725 
Major options on test саг GL package AM/FM stereo $399, Leather sport £32 package АС $600, 
$1704 power windows group $1965 $1500, Sport AM FM stereo 
AC $635, T-root — $265, silver group $2045, 3225 
$700 paint $222 metallic paint 
$445, leather 
seats $895 


PS serviceability ratings 

How easy is it to service these cars? To 
give you an approximation of how dif- 
ficult it is for a typical person to per- 
form various service operations, we 
examine each test vehicle. The num- 
bers mean: 1, very difficult; 2, diffi- 
cult; 3, average degree of difficulty; 4, 
easy; 5, very easy. $ 


TEST RESULTS. 
Acceleration (sec) 
0-60 mph no 
25-10 mph 123 
Brake test (cool) 60-0 mph 
Stopping distance (tt) 158 
Pedal pressure (lbs ) в 
Brake test (hot) 60-0 mph 
Stopping distance (t) 192 
Pedal pressure (65) 5 
Interior noise @ 60 moh (dBA) 78 
Handling test (mph) 630 
Maneuverabilty test (mph)* . . 2164 


Checking fluid levels 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Porsche 
050907 924 Turbo 


TEST CONDITIONS: Ambient temperature. 71° F: relative humidity, 70 percent; barometric pressure, 29.7 inches Hg 


Checking the engine 
Spark plugs 

Distrib 

Carb 


*Maneuverability-test results given as 27.6 + indicate that the car exceeded our minimum for a "5" rating in the slalom, Testing 
at higher speeds was not performed. 
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Upper radiator hose 
Lower radiator hose 
Heater hoses 


22 
т E ed 

33 БА т 

Taillights g HH EH 
Front running lights 5 ŽE Ei 

Front parking lights 

Front directionals 1979 Mazda RX-7 two-rotor 17 64.7 31.1 74 
ME отаи 1979 Datsun 280-2X in-line 6 18 60.0 28.1 71 
Checking fuses 1979 Triumph TR7 in-line 4 19 64.7 30.1 72 
1979 Porsche 924 Turbo in-line 4 19 624 313 72 
Spare-tire accessibility 1979 Lancia Zagato in-line 4 21 58.2 286 80 
Changing belts. 1979 Alfa Romeo Spyder in-line 4 18 624 296 78 
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Treasure 
Detector 


A new computerized metal detector 
that actually selects treasure from trash 
may uncover America's long lost relics and ~ 


precious metals. 


There's a lot of treasure right under our feet. 
There's also a lot of garbage. 

And the problem with most metal detectors 
is that they're dumb. They can't tell treasure 
from trash. 

The new Techna metal detector is different. 
It has both a sensing system and a brain that 
can tell the difference between a foil gum 
wrapper and a coin— between a bottle cap and 
a diamond ring. 

The new breakthrough was made possible 
by the use of a “discriminator IC"—a com- 
puter-type integrated circuit that can compare 
the ferrous and non-ferrous relationships that 
distinguish treasure from trash. 

There are discriminator-type metal detec- 
tors now on the market, but they cost between 
$170 and $400. And no matter what price you 
pay, the detector is usually difficult to operate. 

The new Techna Discriminator represents 
several breakthroughs. First, it is inexpen- 
sive—only $99.95. Secondly, it uses a new 
(patent pending) phase compensation system 
of metal detection, whereas other discrimina- 
tors use either the off-resonance or inverse 
discrimination principle. 

This system utilizes a microprocessor circuit 
which replaces the conventional electronics, 
mode switch, and multiple tuners that added to 
the cost and weight of a discriminator unit. 

Finally, the Discriminator is very easy to 
operate and understand. You simply set it to 
sense treasure, trash, or both and it automati- 
cally tunes itself and starts operating. When- 
ever you scan treasure, a loud speaker will 
emit a sound and you start digging. 


DETECTORS ARE BIG BUSINESS 
Metal detectors are big business. When we 
investigated the field, we discovered an entire 
new sport-treasure hunting. Treasure clubs 
exist and conduct contests. There's a national 
magazine and an association, and hundreds 
of thousands of units are in use every day. 
Treasure hunting doesn't just mean looking 
for buried pirate chests. There's great interest 
now in discovering articles of historical signifi- 
cance such as old coins, military buttons, and 
Old pistols. 
Long ago when people distrusted banks, 
they buried their valuables somewhere on 
their property. If they died suddenly or became 


TECHNOLOGY BREAKTHROUGH 


senile, their treasures were lost forever. Many 
treasure hunters are now visiting ghost towns 
or going through older sections of cities look- 
ing for both historic and valuable articles. 


WORLD WAR Ii STARTED IT 
Metal detectors first saw extensive use 
during World War Il. Back then, they were 
called mine detectors and were used to un- 
cover enemy land mines. They were heavy, 
often weighing hundreds of pounds, and had 
to be carried on the backs of soldiers along 
with separate and heavy power supplies. 


EASURE 


ATOR 


L3 ж 
The Techna Discriminator is light and easy to 
operate with only two controls to adjust. 


The new Techna Discriminator is light. It 
weighs only 27 pounds and is powered by two 
readily-available 9-volt batteries. As you glide 
the sensing head over the ground, the unit 
remains silent until it uncovers a precious 
metal or whatever type metal you are search- 
ing for. An electronic sound is emitted. Then 
just dig in the area of the sound. 

If you already own an expensive metal 
detector, you know that most of your "dis- 
coveries” turn out to be bottle caps or gum 
wrappers. With the Techna, you discover just 
what's worth digging up. While others are dig- 
ging up bottle caps, you're covering more 
ground faster and are more likely to discover 
something worthwhile. 


BREAKTHROUGH PRICE 
The fully computerized Techna Discrimina- 
tor is available from JS&A for only $99.95 
complete with batteries and all components. 
We suggest you order one just to try it out. Try 
it in your back yard. Take it to a sandy beach 


The new breakthrough in metal detectors 
makes finding treasure much easier. 


where many coins and jewelry are lost. See 
how the system can tell the difference 
between treasure and trash, and then after 
you have discovered the fun of treasure hunt- 
ing and how advanced this new product really 
is, decide whether or not you wish to keep it. 

If you feel the Techna Discriminator does 
not meet all your expectations for any reason, 
we will gladly accept the return of your unit 
within our 30 day trial period and even refund 
your $4.50 postage and handling. If you 
decide to keep your unit, you will own the 
world's most advanced metal detector. No 
competitive model even comes close. 

Techna is America's largest manufacturer 
of metal detectors in the United States, and 
JS&A is America's largest single source of 
space-age products- further assurance that 
your modest investment is well protected. 

Each Techna detector is backed by a solid 
one-year parts and labor limited warranty. We 
doubtif you'll ever have a problem with the unit 
because of its solid-state construction, but if 
Service is ever indeed required, Techna's ser- 
vice-by-mail center will fix your unit and have it 
back to you quickly. 

To order your Techna Discriminator detec- 
tor, send your check for $99.95 plus $4.50 for 
postage and handling (Illinois residents please 
add6% sales tax) to the address shown below. 
Credit card buyers may call our toll-free 
number below. We will promptly send you your 
Techna detector with batteries, 90-day limited 
warranty, and instructions. 

Why not join the legion of treasure hunters 
worldwide with the world's most advanced 
space-age metal detector. Order the Techna 
Discriminator metal detector at no obligation, 
today. 


JSS: AW 


DeptPS One JS&A Plaza 
Northbrook, Ill. 0062 (312) 564-7000 
Call TOLL-FREE . . 800 323-6400 
In Illinois Сай... . (312) 564-7000 

(€JS&A Group, Inc.,1980 


"SAY, SMIOKEY—" 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Bucking car 


Ihave a 1980 Buick Le Sabre 350 V8. Going 
up low inclines at 35-37 mph, the car 
bucks, then continues on smoothly. It hap- 
pens every day on the same inclines. The 
service manager says | might have a 
defective torque converter. 
| think the transmission is too small for 
the саг. How сап І resolve this without get- 
ting fancy words and a runaround? 
Harold Schnee, Bridgeport, Conn. 


Run it for a while with the torque lockup 
unhooked. If you like it that way, you know 
where the problem is. | doubt that a fix is 
ready yet. 


Backfiring problem 


My 1977 Jeep Wagoneer 360 backfires 
when | reach 50 mph and let my foot off 
the accelerator. Can you suggest a reme- 
dy? So far | have changed the float and 
needle-valve in the carb. | have checked 
the EGR valve and the AIR-diverter valve. 
The vacuum advance and rotor were also 
changed. Operation improved somewhat 
after the vacuum-advance change, but I 
Still have the backfire. So far it has blown 
two mufflers apart. What do you sug- 
gest? 

Larry Straka, Bristol, Pa. 


The presence of excess oxygen is the usu- 
al cause of backfire. | suggest you see if 
the AIR pump shuts down during high- 
speed deceleration. Another possibility is 
an exhaust system leak to the atmo- 
Sphere. 


Wants an oil-level gauge 


We all know we can easily ruin an engine 
if the crankcase-oil level is too low. Does 
anybody make an oil-level gauge? | would 
like to install one in my car. 

M. Mercier, Martinex, Calif. 


Watch for 3M to market one in the near 
future. 


On fans and road shock 


| have a 1980 Citation with the L4 151 
engine. This engine has an electrically 
operated cooling fan that is turned on and 
off by a heat sensor. | have heard horror 
stories of these sensors failing and result- 
ing in damaged engines. | would like to 
bypass the sensor. What do you think of 
this idea? 
| also notice substantial road shock 
through the steering wheel. Is this charac- 
teristic of rack-and-pinion steering? 
Howard Sahl, Littleton, Colo. 


The fan can be manually controlled with a 
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separate switch if it makes you feel better. 
But you have to monitor the engine tem- 
perature. Do you? Road shocks in the 
steering are more of an engine-transaxle 
mounting problem, and it's being worked. 
on vigorously. Axle-joint design is also 
involved. The fix would be a retrofit with 
later parts. 


Wants better mileage 


| have a ‘77 Mercury Marquis wagon with 
a 460 engine that's gone 30,000 miles. ! 
would like to install a 350 so | don't have to 
buy a new car. Today they want $10,000 
for the same car. My car is worth $2400— 
now. | get eight mpg city, 10 highway. 
When ! bought the car the sticker said | 
would get 12 mpg city, and 17 highway. 
I'm still waiting after three years. 

James Catallo, Rochester, N.Y. 


I'd simply wait till | could trade for a GM 
X-body, Fiesta, OmnilHorizon, or any 
American-made car that gets an honest 25 
mpg tank mileage. You can't win by 
investing more іп that '77 locomotive. 


Front-wheel-drive Skylark 


1 am a salesman. | drive about 40,000 
miles a year—mostly on highways with 
rolling hills. | generally keep my car three 
years—120,000 miles. In the past, | have 
purchased V8's and, due to meticulous 
maintenance, have never had major me- 
chanical problems. 

1 have decided to buy a front-wheel- 
drive Buick Skylark X-body with automat- 
ic transmission, air conditioning, and 
every power option except windows and 
seats. | have driven one and find the pow- 
er of the four-cylinder adequate. 

Since | keep a car for so many miles, 
would there be any reason that the L4 
engine should be less durable than the 
V6? 15 120,000 miles too much to 
expect? 

John A. Wylie, Lexington, Ky. 


l'd expect approximately the same life 
with either engine. I'd also expect some 
growing pains. All new models have to 
experience debugging. | believe the key 
here is to start with a good dealer. Give 
him some room to make a buck. If you 
want Caddy service, don't try to buy it at 
Model-T prices. 


Severe shimmy 


| am the proud owner of a 1967 Dodge 
Sportsman A-100 van. It still gives good 
service but has a problem. 

At about 70,000 miles, the front end 
developed a violent shimmy triggered by 


any bump in the road. This takes place at 
approximately 50 mph or more. It can 
only be dampened by braking to a speed 
below 40 mph. In expressway driving, this 
has proved scary, to say the least. 

The condition has been corrected for 
short periods of time by changing to 
heavy-duty shocks, front-end alignment, 
and tire balancing. About the time my 
confidence is restored, the teeth-jarring 
vibration returns. It has been so bad that 
once the flooring was actually torn where 
the steering gearbox was attached. 

The only advice | have been able to gain 
from Dodge service people is that "the 
design was poor.” 

Would a hydraulic steering stabilizer 
correct this condition, or is some other 
cure in order? 

W.C. Wardwell, Plain City, Ohio 


Yes, a hydraulic damper would be very 
effective. Minimum caster would also 
help. And anything you can do to safely 
reduce unsprung weight (tires, wheels, 
etc.) will help. Beefing up attaching points 
of steering parts will help, too. 


Quick radiator repairs 


Three years ago | got a leak in the radiator 
core on my car. | needed emergency 
repairs and could not get them, so | 
plugged both sides of the radiator with a 
quarter-size patch of Plastic Wood. | just 
pressed it in the front and rear with my 
thumb. It has not leaked yet. 

Tom Burger, Roanoke, Va. 


Plastic Wood radiator patches? How 
about bananas? My driver used one as a 
plug once, in the South American oil 
fields. It didn't work badly, but | don't rec- 
ommend it—even if it did save me a day's 
walking. 


He made a mistake 


| have a 1964 Fairlane 260 V8, factory 
three-speed overdrive, and 3.50 axle. 

Two years ago at 125,000 miles, | over- 
hauled the engine. Several valve lifters 
showed extreme wear on the cover sur- 
face. | had new cam bearings and a new 
set of NAPA lifters installed. The original 
cam was reused. 

Now the valve train is starting to get 
loud and make clicking noises. | checked 
the valve adjustment and also checked for 
bent push rods. | believe the camshaft is 
the main cause of the noise. Oil flow is 
good. 

Crane makes an "economy" cam with 
the following specs: 

Intake: 254-deg. duration, 0.411-in. lift; 

Exhaust: 264-deg. duration, 0.435-in. 
lift. 

Does this look like a good cam, or 
should | get a standard replacement? | am 
interested in top fuel economy and | plan 
to get one of the new lean carburetors. 
This car is not used for high performance 
driving. 

Larry Franzen, Miami, Fla. 


You goofed when you put new lifters in 
and reused the old cam. You should have 
put that Crane in then. Never use new lift- 
ers on a worn cam. Never use old lifters 
with new cams. And never interchange 

Continued 


INTRODUCING 


THE NEW 
WORLD CAR 


FORD ESCORT 


ENGINEERING TEAMS FROM 
AMERICA AND OVERSEAS JOIN FORCES 
TO CREATE A NEW CAR WITH BETTER 
IDEAS FROM AROUND THE WORLD 


Op engineers drawn from the 

worldwide resources of Ford Motor 
Company teamed up to create 
Escort. They pooled their exper- 
tise...compared, tested, evalu- 
ated, experimented—to come up 
with better ideas. 

The result: a high-mileage car 
built in America to take on the 
world. Escort will be made in 
America for American 
drivers...with other models built 
and sold overseas, 


HIGH MILEAGE THROUGH 
ADVANCED TECHNOLOGY 


Escort has higher gas mileage rat- 
ings than subcompacts such as 
VW Rabbit, Honda Accord, Toyota 
Corolla hatchback—yet Escort has 
more room—infact,Escort has the 


room of a compact (based on EPA 


“Applicable only to sedans without power 
steering or A/C. For comparison. Your mile- 
age may differ depending on speed, dis- 
tance, weather. Actual hwy mileage and 
Calif. ratings lower. Excludes diesels. 


ONE OF THE MOST POWER-EFFICIENT 
ENGINES AVAILABLE IN AMERICA 
Escorts new-design compound 
valve hemispherical head (CVH) 


engine gives you high mileage plus 
power for freeway driving. 
FRONT-WHEEL DRIVE AND 
FOUR-WHEEL INDEPENDENT 
SUSPENSION 
Escort comes with front-wheel 
drive...four-wheel fully independ- 
ent suspension...rack-and-pinion 
steering...stabilizer bar...new all- 
season steel-belted radials, and 


other road-control features. 
DRIVE A WORLD CAR 


Whether you buy or lease, see your 
Ford Dealer now to order your 
Escort...3-door Hatchback, 4-door 
Liftgate...or even a Squire wagon 
option. And remember to ask about 
Ford's Extended Service Plan. 


4-doors and 
n you need it 


Escort Liftgate 
wagon room wl 


BUILT TO 
TAKE ON 
THE WORLD 


FORD ESCORT 
FORD DIVISION 


Rechargeable 
Aerosol Spray Can! 


New British Invention... 


Make your own aerosol spray 
paints, cleaners, lubricants, 
etc. and save yourself a 
small fortune. 


Environmentally Safe — No Fluorocarbons 


Re-fill the Rechargeable Aerosol Can and use it 
Over and over...it actually makes a great deal of 
sense. When you go to the store and purchase 
spray paint or any other liquid aerosol spray, you 
usually pay more for the aerosol canister ( plus 
the cost of filling and pressurizing it) than for 
the contents. Push-button convenience has been 
most expensive... but now you have an ingenious 
and easy alternative. 


Fast and simple to operate ... Fill the can 2/3 full 
with the liquid to be used, thinning according to 
instructions. Screw on the Aerosol Valve Top 
and pressurize to 50 psi with any bicycle pump, 
air hose or other air source (a unique pressure 
relief valve insures against overcharging ). 
When the large ( 1 pint) can is empty, simply re- 
fill and pressurize. You're back to the job in 
minutes. When finished, clean the can 
thoroughly and you're ready for your next 
project! 


Touch-up body work 


Clean photo equip. 


Genuine Professional results ... without the noise 
and hassles of a cumbersome and expensive 
compressor. Starshine’s Rechargeable Aerosol is 
а quality spraying instrument... the first of its 
kind for home, garden and industrial use. It is 
available only from Starshine's Mail Order Sales 
Division and arrives quickly at your door 
complete with two interchangeable spray heads. 
One, a wide angle spray, is for flawless ap- 
plication of paints and other liquids requiring an 
even coating. The other, a special extension 
tube, is for applying lubricants, cleaners, etc., in 
hard-to-get-at places such as complex electronic 
equipment. 


RECHARGEA 
AEROSOLS 
CANISTER 


чы... 
Large size can: 2%”\/х8”Н 


For example, a few suggested uses: 
*De-icer 

* Household cleaners 

* Insecticides 

* Disinfectants 

* Electrical contact cleaners 
* A world of applications 


* Paints 
* Lubricants 

* Rust inhibitors 
*Solvents 

* Engine degreasers 
* Photo equipment 


Paint metalwork 


Tough, precision construction plus Starshine's 
exclusive 5-year guarantee. Designed in England, 
the solid canister is one-piece aluminum with 
no seams to come apart. The aerosol valve body 
is also solid aluminum and knurled for easy 
handling. Should your Starshine Rechargeable 
Aerosol ever malfunction due to a manu- 
facturing defect within 5 years, you may return 
it for repair or replacement at our prompt 
service-by-mail facility. We pride ourselves on 
our quick, courteous service. 


Test it yourself at home or work for 2 weeks... with 
no obligation. 


Order Toll-Free: 800-235-6945 or 
if busy 800-235-6951 


CA residents call: 805-966-7187 
or send coupon. 
= um um um mm mm mm mm uS ND NN Um 


С Please send by return mail one Starshine Rechargeable 
Aerosol @ $19.95 (plus $2 shipping and handling). If 
not completely satistied, 1 may return within 2 weeks of 
receipt for а prompt refund with no questions asked. 

С Save $4 ог more! Order two or more Aerosols at the 
quantity price of only $17.95 ea. (plus $2 shipping and 
handling ea.) 

O Check or money order enclosed (CA residents add 6% 

sales tax) 

O Charge my credit card number listed below 

О BankAmericard/ Visa О Master Charge 

(Interbank no. =) 

O American Express О Diners Club С) Carte Blanche 


Credit Card No, ——__ ~ 


Lube office equip. 


Exp. Date 


Name 


Address 


City/State/Zip. 


STARSHINE OP 


924 Anacapa St., Dept.AC444, Santa Barbara, CA 93101 


Copyright Starshine Inc., 1980 


'OBRAPHONE' TALKS BETTER. 


ith COBRAPHONE, they stay in touch. Friends, relatives, clients, can 
ch you wherever you are—on the patio, at the pool, in the neighbors back 
d, or when you're watching TV in a room where no conventional phone 
available. 


DBRAPHONE provides reliable 2-way telephone communications from any 


int up to 300 ft. away from the base unit, which connects to your regular 
lone. And it's priced to be affordable. 


lith COBRAPHONE, you stay in touch. Make those important phone calls 
thout having to go into the house—or from any room in the house where 
regular phone is available. Just dial your COBRAPHONE remote unit, and 
sto! You're in touch with anyone, anywhere in the world. 
ll the office, the doctor, "Mom," the kids—or in an emergency, the Police or 
e Departments—all from wherever you are within the 300 ft. usable range. 
Ry also be used as an intercom. 
лау volume control permits you to adjust the volume to match the noise 
е! of your location. Touch button call entry remembers the last number 
led and re-dials it with a single button. 
BRAPHONE is a complete system that installs in minutes. 


е and test COBRAPHONE at your nearest COBRA personal communications 
aler today. Two models are available. Either one will keep you in touch! 


COBRAPHONE 
Cordless Telephone Systems 


/OBRAPHONE LISTENS BETTER. 


C9bra phone 


nversation Loud and Clear 
Cobra Communications Products 
DYNASCAN CORPORATION 
6460 W. Cortland St., Chicago, Illinois 60635 
Write for Color Brochure. 


"Say, Smokey—” 
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old cams and lifters. You can put new lift- 
ersonan old cam that's in good condition. 
But if the old cam has eaten a set of lifters, 
as in your case, bye-bye baby. That cam is 
gone. 


Slow cranking 


1 have a 1977 Cadillac Coupe de Ville with 
а 425-cu.-in. engine. 

Sometimes the starter will barely turn 
the engine over. Twice it has refused to 
crank at all. When the starter cranks well, 
the engine starts very readily. 

I replaced the battery and then did some 
checking. With the engine dead, the bat- 
tery shows about 12.5 volts, and at fast 
idle (2200 rpm) it shows 15.1 volts. | 
checked the battery connections and the 
connection atthe starter. They are all tight 
and clean. Ignition timing is at spec. The 
Cadillac agency says there is nothing 
wrong, but it still gives me trouble. What 
can | do to correct it? 

William Phillips, Bartlesville, Okla. 


Check starter amperage draw while crank- 
ing when the engine is hot. | think you'll 
see the problem occurs then. The engine 
tightens up and the starter is overloaded. 
The solution is probably a heavy-duty 
Starter, a bigger battery, and heavier ca- 
bles. Replace the starter-solenoid spring 
with a new, weaker one. 


Mysterious rub 


I own a '73 Chevy pickup 4WD and have a 
mystery noise in the front drive train. It's а 
Y%-ton truck, equipped with automatic 
transmission, Spicer hubs, and front disc 
brakes. 

The noise sounds like a “rubbing” and 
is similar to brake chatter. It occurs spo- 
radically, and only when the front hubs 
are locked and the transfer case is in 4WD. 
It does not occur when the front hubs are 
locked and the transfer case is in 2WD, or 
in normal 2WD with the hubs out. 

The rub, when it occurs, seems to be at 
the right front wheel and is not continu- 
ous. It pulses at what | estimate to be 
about one-third of the frequency of wheel 
rotation. 

| have 12x16.5 tires with 10-in.-wide 
rims. | have checked the clearance at the 
caliper/rim point and there is no interfer- 
ence. 

| hope you can help. 

Jeff Votava, Anchorage, Alaska 


Check tire diameters by measurement, 
not by the markings on the tires. Check all 
four wheels. Check the gear ratio front 
and rear. | expect you'll find unequal tire 
sizes and a big difference in front-to-rear 
gear ratios. Also, you may have limited- 
slip trouble if your truck has limited-slip 
differentials, 


Too much bouncing 


| ordered a new '79 Chevrolet ¥%-ton pick- 
up “Trailering Special," which was deliv- 
ered in June '79. It was rated at 13,000 
GVWR. 

The vehicle was ordered with all recom- 


mended dealer- and factory-installed trail- 
er-pulling equipment, to pull my 23-ft. tan- 
dem-wheel travel trailer (gross weight 
5000 Ibs., tongue weight 450 Ibs.). 

| now have 2000 miles on the vehicle, 
and my problem still exists—the "railroad 
ride" effect, up-and-down bumping ac- 
tion thattakes place while pulling the trail- 
er on normal paved highways. 

The ride feels stiff, although it is excel- 
lent when the trailer is not attached. My 
family practically refuses to take trailer 
trips now. 

My dealer has been no help, so, based 
on recommendations from other local 
mechanics, | have increased and de- 
creased tension on the hitch load-equaliz- 
er bars and removed the lower-base over- 
load rear leaf springs without success. 
Other suggestions have included: Install 
special air-shocks on the rear; lower nor- 
mal tire pressures; and change to radial 
tires. The vehicle came equipped with 
seven leafs plus the one overload base 
leaf. 

Considering the large expenditure on a 
vehicle with every piece of factory-recom- 
mended equipment installed, | don't feel 
like | got a fair shake on my purchase. Is it 
necessary to spend more money purchas- 
ing and changing to additional equipment 
to do the job for which the truck was orig- 
inally purchased? 

Harlan V. Demuth, Fairfield, Calif. 


The bouncing is caused by lack of enough 
rear shock control. | believe that if you 
double up on rear shocks that are valved 
tight on rebound damping, you'll end the 
rocking. But when it's empty or unhooked 
it probably will be stiff-legged. Air shocks 
would help, and they may be enough to 
handle it. 


About gasohol 


Our firm is interested in the prospects of a 
manufacturing plant for producing gaso- 
hol. We are very curious about the use of 
this fuel in internal-combustion engines, 
and wonder if you have had any experi- 
ence in its use. 
Ott K. Heilman, Consultant 
Pittsburgh and Shawmut Coal Company 
Kittanning, Pa. 


After working with engines burning all the 
fuels publicly known, І believe the bottom 
line on gasohol is that it's a negative 
energy device when used as surface- 
transportation fuel, except in special local 
situations. This includes considerations 
of petrochemistry, engine and fuel-sys- 
tem maintenance, durability, economics, 
and environmental implications. | know 
it'S not the answer you'd like, but that's 
my strong conviction. 


Pinging annoys him 
| have a 1979 Buick Regal, with a Pontiac 
V8 engine. | use Mobil and Amoco super- 
unleaded fuels, but the car still pings. ! 
have had the Buick people check the tim- 
ing; they found nothing wrong and told 
me not to worry. What problems can 
Continued 
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a Base and top load 
in one slim, sleek 


antenna 
* Double load spurs 
TOP oxi performance 
| multiplying signal 
шры || inalldirections 


м *Power up gets over 
nearby interferences 
...Power down 
ensures low SWR 


[FÉ о Tall and straight in 
| j the saddle at 
\ | highway speeds 
A *—| Available with 
magnetic mount 
шы or trunk lid 
| 
| 
| 


mount 


‘Ask your dealer for а copy of 
Shakespeare's FREE 1961 Antenna 
Catalog including а full line of CB, 
CB Marine, Land Mobile, Amateur 
antennas and accessories. Or, 
write to Shakespeare. 


ELECTRONICS AND FIBERGLASS DIVISI 
Antenna Group, Р.0. Box 733, Newberry, Sos 
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We've come a long way, Ben 


Our scientifically engineered wood and coal stoves 
have come a long way since Mr. Franklin’s first stove 
design. They'll heat up to 5 rooms of your home and 
save you hundreds of dollars in the process. Our infor 
mative booklet, “Making Sense Out of Wood Stoves 
and Coal Stoves", is yours for the asking and $1.00 
for postage and handling. Write Hayes Equipment 
Corp., P.O. Box 526 P.S., Unionville, CT 06085. 
(203) 673-2556 


Our Model 501 Fireplace Stove, shown, offers heavy 
Free-standing model is dlso available. 


eee в iege sd 


When Buck designed the first lock-blade folding hunt- 
ing knife in 1963, it literally revolutionized the field. 
Imitated by many, it's never been equalled. Now Buck 
introduces The Classic This magnificent new knife 
offers all the inherent advantages of the Folding Hunt- 
er, but is much lighter in weight with its beautifully 
patterned aluminum handles. The Classic comes in its 
own natural brown leather sheath with matching en- 
graved look. See The 

Classic (Model 111) B 

now at your favorite 

dealer. It's a classic 


ou'l want to own! 
y Famous for holding an edge! 


boiler plate construction and an airtight fireview door. 


"Say, Smokey—" 


[Continued] 


result from this constant pinging, and 
what solutions are available? 
John DeAngelo, East Haven, Conn. 


Ping is bad. Sure, a little can be tolerated. 
But l'd rather see you reduce EGR—reduce 
timing, or increase fuel-metering a bit. 


Not enough fuel? 


Recently, my 1979 Plymouth Horizon has 
been acting up. At constant speeds of 45 
mph and higher, there seems to be a 
“pulling back" or miss. I've installed new 
plugs and changed the gas filter, but the 
problem persists. My mechanic says it 
might be a bad wire, but he can't find one. 
Any suggestions? 

Ed Dixon, Highland Lake, N.Y. 


1 suspect it's a fuel-shortage problem. 
Temporarily hook up a fuel-pressure 
gauge and run the car. | believe when the 
problem starts, fuel pressure will drop. 
Sounds like either a fuel-tank vent prob- 
lem, bad fuel pump, low fuel level, or dirt 
in the main metering system of the 
carb. 


Wants more pep 


1 have a 1977 Buick Century with the 3.8- 
liter V6 engine and automatic transmis- 
sion. | am very satisfied with the car ex- 
cept for the fact that it accelerates slowly. 
What can | do, short of an engine swap, to 
give the car a little pep? What about add- 
ing the factory turbocharger they make for 
this engine? I plan on keeping the car for 
quite a few years. 

Donald Watson, W. Seneca, N.Y. 


The blower would do it. But І believe it 
would be cheaper to wait a year or so and 
just swap cars. 


Thin-air trouble 


| need help. A move from sea level to an 
altitude of over 6000 feet has markedly 
decreased the performance of my cars. | 
have a '74 Pinto wagon and a '76 300-cu.- 
in. Club Wagon six. What needs to be 
done? 

Charles A. Bordner, Sr. 

Colorado Springs, Colo. 


You need to take a little fuel out of the air- 
fuel mixture, about five percent. It needs 
to be done with the aid of an accurate ana- 
lyzer that can measure HC and CO (such 
as a Sun analyzer). 

1 can't see ignition timing changing 
when you get the correct air-fuel mixture. 
Timing is a function of combustion-cham- 
ber design and fuel flame speed. Neither 
of those change. Your compression ratio 
has dropped a little. 


Each month in PoPuLAR Science Smokey 
Yunick answers questions on cars—family 
cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say Smokey—", Popular Science, 380 
Madison Ave., New York, N.Y. 10017. 
Questions cannot be answered by mail. 
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The first personal computer 


S 


for under DOO. 


The Sinclair ZX80. 
A complete computer— 


only $199.95 plus $5.00 shipping. 


Now, for just $199.95, you can get a 
complete, powerful, full-function computer, 
matching or surpassing other personal 
computers costing several times more. 

It's the Sinclair ZX80, the computer that 
independent tests prove is faster than all 
previous personal computers. The compu- 
ter that "Personal Computer World" gave 
5 stars for ‘excellent value.’ 

The ZX80 cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy-to-use 
computer language. 

You simply take it out of the box, con- 
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man- 
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be writing 
complex programs with confidence. 

All for under $200. 


Sophisticated design makes the 
ZX80 easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips — 
including the Z80A microprocessor, the 
faster version of the famous Z80. This 
makes the ZX80 the world's first truly port- 
able computer (6%” x 8” x 1" and a mere 
12 oz.). The ZX80 also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-line display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 


Your course in computing. 

The ZX80 comes complete with its own 
128-page guide to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing— not just 
by reading. It makes learning easy, exciting 
and enjoyable. 


The ZX80's advanced design 

features. 

Sinclair's 4K integer BASIC has perform- 
ance features you'd expect only on much 
larger and more expensive computers. 
These include: 

m Unique ‘one touch’ entry. Key words 
(RUN, PRINT, LIST, etc.) have their own 
single-key entry and are stored as a single 
character to reduce typing and save 
memory space. 

m Automatic error detection. A cursor 
identifies errors immediately to prevent 


entering 

programs with faults. 

m Powerful text editing facilities. 

в Also programmable in machine code. 

п Excellent string handling capability —up. 
to 26 string variables of any length. 

m Graphics, with 22 standard symbols. 

ав Built-in random number generator for 
games and simulations. 

Sinclair's BASIC places no arbitrary re- 
strictions on you—with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu- 
ture. Options will include expansion of 1K 
user memory to 16K, a plug-in 8K floating- 
point BASIC chip, applications software, 
and other peripherals. 

Order your ZX80 now! 

The ZX80 is available only by mail from 
Sinclair, a leading manufacturer of consumer 
electronics worldwide. We've already sold 
tens of thousands of units in Europe, so 
demand will be great. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 
The ZX80 is backed by a 30-day money- 
back guarantee, a 90-day limited warranty 
with a national service-by-mail facility, and 
extended service contracts are available for 
a minimal charge. 


Price includes TV and cassette connectors, 
AC adaptor, and 128-page manual. 

All you need to use your ZX80 is a standard TV 
(color or black and white). The ZX80 comes complete 
with connectors that easily hook up to the antenna 
terminals of your TV. Also included is a connector for 
a portable cassette recorder, if you choose to store 
programs. (You use an ordinary blank cassette. ) 


> -— 

The ZX80 is a family learning aid. Children 10 and 
above will quickly understand the principles of 
computing—and have fun learning. 

Phone orders only: (203) 265-9171. We'll 
refund the cost of your call. 

Information: General and technical—(617) 
367-1988, 367-1909, 367-1898, 367-2555. 
Phones open Monday-Friday from 8 AM to 
8PMEST. 


п п 
zxir1c-lzair- Sinclair Research Ltd., 475 Main St., 
P.0. Box 3027, Wallingford, CT 06492. 


И.с И ОТ ee 


Have you ever used a computer? O Yes O No. 


To: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492. 
| Please send me ________ ZX80 personal computer(s) at $199.95* each (US dollars), plus $5 | 
shipping. (Your ZX80 may be tax deductible.) 
| Tenclose a check/money order payable to Sinclair Research Ltd. for $. | 
| Name. | 
| Address. | 
Сиу. State. Zip 
| Occupation: Age: | 
| Intended use of ZX80: | 


Do you own another personal computer? O Yes О No. 


*For Conn. deliveries, add sales tax. 
P0-12-0 


DETROIT REPORT 


By JIM DUNNE 


Smallest wagon 


The four-door station wagon (photo 
above) will be a closely watched model 
when the Chevrolet and Pontiac J-cars 
make their official appearance next 
month. The wagon will be GM's smallest, 
and for that reason could prove to be 
more popular than the other J-body 
styles—two- and four-door notchback se- 
dans and a two-door hatchback. 

The many-purpose vehicle will be con- 
ventional in appearance but share the 
front-wheel drive and 1.8-liter, high-econ- 
omy engine with the rest of the J-car line- 
up. Look for GM to put a two-liter (120 cu. 
in.) engine in this model soon to give itthe 
lugging power called for in wagon use. 


No full-size '82 Pontiacs 


Full-size Pontiacs will not be built in 1982. 
But the GM division may return in 1983 
with a new full-size car that will feature 
front drive and an engine lineup headed 
by a V6. The decision results from the fact 
that big-Pontiac sales are falling off, trail- 
ing those of Buick, Olds, and Chevy. In 
addition, the Pontiac home assembly 
plant is being moved and will be shut 
down for a period. Pontiac will keep its 
Bonneville nameplate no matter what the 
final outcome, however. Chevrolet, mean- 
while, has no plans to abandon the 
Caprice full-size line, and will offer a big- 
ger sedan than Pontiac, at least in 1982. 


Corvette drops carbs 


Corvette is the next big name to switch 
completely to fuel injection, as the indus- 
try swings unevenly, but inexorably, away 
from the carburetor. For the Corvette it's 
actually a return to fuel injection. 'Vettes 
Switched to carburetors in 1966. The 
change is set for 1982, when Chevy will 
offer dual throttle-body injection (TBI) as 
standard equipment on its premium 
sports car. 

TBI is not new, but the dual design—like 
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two carburetors—and the fact that it will 
be used across the board on Corvettes are 
significant. "We get a lower hood profile," 
a Chevy engineer explains in citing the 
advantages of the TBI over the carburetor. 
“In addition, we can use all our on-board 
electronics for fuel control.” 

Actually, the TBI system may be cheap- 
er to build, overall, than the carburetor, 
when advantages in fuel economy, emis- 
sions, and engine response are com- 
pared, TBI is a simplified fuel-injection 
system. Injectors squirt fuel into a central- 
ly located throttle body, where it mixes 
with air before it is drawn into the intake 
manifold. In TBI, a single injector can 
serve four, six, or eight cylinders since it 
feeds fuel to a single distribution point, 
just like a carburetor. The dual system 
Chevy is planning will give the same feed 
advantage as the dual carburetors—short- 
er distance for the air/fuel mixture to trav- 
el, and more equal distribution of fuel to 
each cylinder. 


Buick builds a slant three 


The V6 champion of the auto industry is 
looking down the road to even smaller 
engines, and is preparing a three-cylinder 
model for 1985 that uses the same block 
as today’s 231 six. The engine is half a V6 
with three cylinders in line, at a slant. 


Thieves’ hit list 

Expensive cars like Lincoln Continen- 
tal and sports cars like Corvette are still 
the most likely victims of auto thieves, 
despite the best efforts of Detroit to 
make them theftproof. That's the con- 


clusion of a Highway Loss Data Insti- 
tute study of the most popular cars 
among thieves. Mark V, Buick Riviera, 


Versailles, Eldorado, Fleetwood, 
Brougham, Firebird, Toronado, and 
Ninety-Eight round out the thieves" 
most wanted models. 


Buick believes that the current V6 will 
have one of the largest displacements of 
any engine available in 1985. The three- 
cylinder engine will be in the 110- to 115- 
cu.-in. displacement range, or about the 
size of engines used in today’s most eco- 
nomical cars. Chief advantages include 
cost savings derived from the use of exist- 
ing machine tools, and the availability of 
common parts such as pistons and 
valves. 


Get it fixed free 


Chrysler will repair a number of problems 
with its Omni/Horizon line free of charge, 
even if some arise after the normal 12- 
month/12,000-mile warranty runs out. 
“We want to make sure the customer is 
satisfied” is the way the company ex- 
plains the decision, which in effect 
extends the warranty to 24 months/24,000 
miles. The offer applies only to front- 
wheel bearings, distributor, oil pump, 
and automatic-transaxle malfunctions. 
Chrysler is notifying owners by letter, but 
if you don't receive a notice, or if you 
bought a used Omni/Horizon, check with a 
Chrysler regional office. If you have 
already fixed one of these parts, Chrysler 
may give you a refund, as long as the fix 
occurred within the 24/24,000 period. The 
company figures that no more than 10 
percent of the 750,000 1978-'80 cars will 
be affected. 


Slow start 


The DeLorean, the two-seat, $20,000 
sports car that was supposed to be intro- 
duced last month, is now scheduled for 
introduction in the U.S. “sometime after 
January 1." The delay was caused by 
problems in qualifying the engine 
through 50,000 miles of EPA tests, instead 
of the 4000 miles originally planned. The 
engine is the same V6 used by Volvo and 
Peugeot, and, since it has already been 
qualified in those cars, DeLorean believed 
it would only be necessary to perform a 
4000-mile “piggyback” test. But the EPA 
ruled differently. A number of styling 
changes were made in the car during the 
past 12 months "to tweak the appear- 
ance," but the novel stainless-steel body 
and gull-wing doors remain. 

Meanwhile, American Express is offer- 
ing its members a limited-edition version 
of the DeLorean—24-karat gold plated, no 
less—for a hefty $85,000 price tag. Ameri- 
can Express says delivery will be in June 
1981. 


Less expensive or more conserva- 
tively styled sedans are less likely to be 
taken, the study also shows. Volare 
four-door sedans have the lowest loss 
record, with Subaru, Datsun 310, and 
Concord following, in that order. Gen- 
erally, two-door models are more 
desirable among thieves than four- 
doors, and the ease of taking a car 
apparently has less influence on the 
decision of a thief than the appeal of 
an individual model. 


For 1981, comfort, quiet These figures are for 
and innovation are yours comparison. Your mileage 
їо enjoy, In a world may differ 48 Fa 26 a 


called LTD. depending on ПӨ ж Hwy. 


E speed, distance and weather. 
Its a world you feel at home in. Actual highway mileage 
You'll enjoy the engineering and Califomia ratings 
know-how that has trimmed 


side al il will be lower. 
outside dimensions while 
increasing passenger kts a world of 
room and comfort. It's LTD's quiet ride, 
aided by an 
tsa world advanced sus- 
of efficiency. pension system 
If you value 1o help cancel 
mileage, a road vibrations 
standard Auto- and dampen 
matic Overdrive sound. And ask 
transmission about Ford's 
helps LTD Extended Ser- 
achieve vice Plan when 
impressive you buyorlease 
highway fuel a 1984 LTD. 


efficiency. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


A 
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"^ Whereaman belongs. 


/€ 1980 я.) REYNOLDS TOBACCO COMPANY. 


s Camel Lights. 
д t Low tar. Camel taste. 
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Passive 


safet 
car у 


protects occupants 
and pedestrians 
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Renault's research yields 
better test methods 
and a forgiving vehicle 


By HARRIET BROWN 


The four occupants of the small car 
were sitting quietly in their seats 
when the second car struck. The door 
of their car crumpled, and they were 
hurled to one side. A man in a white 


“smock rushed up, opened the driver's 


door, and dragged one limp figure out. 
It lay unmoving. 

But instead of administering artifi- 
cial respiration, the man started jot- 
ting numbers on a chart. He was no 
ambulance attendant, but one of Dr. 
Claude Tarriére’s team of biomechan- 
ical safety experts. And the figure on 
the floor was not a person, but a new 
dummy developed by Tarriére and his 
team for Renault as part of a massive 
research program to design and test a 
new passive safety car. (The aim of 
passive safety is to protect the occu- 
pants of a car no matter what the con- 
dition of the vehicle itself after a 
crash. Conventional passive safety 
devices in use today include automat- 
ic seat belts, collapsible steering 
wheels, and padded dashboards.) 

The vehicle resembles Renault's Le 
Car. It is not intended for production 
but as a resource for government 
agencies preparing safety standards, 
and for car makers who want to incor- 
porate safety features as cost permits. 
The program to produce it, launched 
atthe invitation of the French govern- 

Continued 
Car bumpers strike around the knee in 
most collisions with pedestrians, causing 
painful and hard-to-heal joint fractures. 
EPURE is designing a below-the-knee 
bumper to avoid this kind of injury. 
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Idiot lights may be too late. 


Avoid costly car breakdowns! 


Install Stewart-Warner's 
most advanced instrument panel. 
By the time your warning lights go on, you could 
already be facing a hefty repair bill 
Mini-Panel helps you spot problems as they're 


developing in your electrical, cooling and 
lubrication systems. 


Stewart-Warner has packed Mini-Panel 
with our most advanced engineering 
\ features, including our finest bi-torque 
mechanisms. Yet it's so compact 
you can mount it on top of your dash 
without obstructing vision. 
Transoptic® lighting provides easy 
nighttime readout. And it's easy 
to install without drilling or bolting. 
Simply install two sending devices and 
make just five electrical connections 


Get $5 back with factory rebate coupon. For 
nearest dealer, call toll-free 800-621-5199. 
In Illinois 800-972-5855 


Ns 


++. WITH PURCHASE 


$9.95 WORKSHOP of DREMEL 3712SP 
riabl 
ORGANIZER... pe ет 


Your favorite do-it-yourselfer will never stop thanking 
you forthe Moto-lool, a special tool for special jobs. 
With variable speed from 5,000 to 28,000 RPM. 

Forthe handy, compact, 11 drawer metal organizer. 

For the easy-to-follow pattern set and the 20 useful 
accessories packed inside the organizer. 

While you're atit, get a Dremel package for your- 
self. Why should friends have all the fun? Dremel, 
Division of Emerson Electric Co, Racine, WI 53406. 


Look for this specially 
- marked package 
wherever quality power 
tools are sold. 


(Otter good through Dec. 31, 1980) 


CAN THE WOMAN 
WHO PICKS OUT YOUR 
TIES BE TRUSTED 
TO PICK OUT YOUR 
CHAIN SAW? 


Of course. But unless your ladyisa ^ dealers throughout the country services 
woodcutter, how can she be expected to the saws he sells. You won't find that kind 


know that a bargain saw is not neces- of support when your bargain saw quits. 
sarily a long lasting one? You can put And considering that you get over 
your mind at ease, if you simply ask her $45 worth of accessories with the pur- 
for a Stihl® chain saw. chase of any 010 or 015 “Bonus Special!’ 
Stihl is the world's largest selling Stihl is also capable of cutting a good 


chain saw because Stihl saws start faster, deal. So, if you want a chain saw for 

run quieter and smoother, and hold up Christmas, you've basically got two 

longer than other saws. choices. Either ask your wife for a Stihl. 
ach of the over eight thousand Stihl Or brace yourself for a bargain. 


The World's Largest Selling Chain Saw. 


BIG DEAL FROM STIHL. With the purchase of any 010 or 015 "Bonus Special you receive over $45 worth of accessories at participating dealers, Offer includes 
matching carrying case, spare cutting chain, bar groove cleaning tool. Ше and handle, wedge. 8 oz. can of engine oil. wrench", owners manual" and handy 
booklet about firewood cutting. ‘Standard equipment with all Stihl saws 


For your local dealer's name call toll-free 1-800-528-6050 Ext. 1430. In Arizona call 1-800-352-0458 Ext. 1430. For sales and service, see the Yellow Pages under “saws.” 
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ment, is called “Etude de la Protection 
des Usagers de la Route et de l'Envi- 
ronnement,” roughly translated as 
“study on protecting both car users 
and pedestrians.” The name of the 
program gives rise to the acronym 
EPURE, which has been transferred 
to the resulting vehicle, and also 
means “blueprint.” 

Headed by Tarriére and Philippe 
Ventre, general manager of Renault 
USA engineering and planning 
group, the EPURE project has led not 
only to the development of the 
EPURE car itself but has also im- 
proved methods of testing cars for 
crashworthiness. As Ventre explains, 
“Laboratory testing procedures aren’t 
always in accordance with the ways 
accidents really happen.” The new 
dummy is one example of a more real- 
istic approach to accident simulation; 
another is the development of a new 
kind of crash barrier. Both evolved 
in the course of crash testing. 

Take the dummy. When Tarriére 
examined the standard 572 dummy 
used in all NHTSA testing, he found 
that it didn’t move quite the way a 
person would in a lateral collision. So 
he and his team modified the 572, 
making it more flexible in the areas 
where a person would be flexible. In 
tests done with the standard dummy, 
the head and upper torso didn’t strike 
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any part of the car in certain lateral 
collisions. But in duplicate tests with 
the new dummy, the head and upper 
torso hit the roof pillars and doors. 

Also new is a moving deformable 
barrier for testing car-to-car crashes. 
Until now, a static or moving rigid 
barrier was used in the lab to measure 
the impact of all collisions. This 
worked well in measuring the impact 
of a car with a stationary object—such 
as a brick wall. But as Ventre ex- 
plained, “A national crash severity 
study showed that 84 percent of side- 
impact collisions occur with one car 
hitting another.” The striking car 
absorbs some of the energy of the 
crash; the rigid barrier absorbs none. 
So Renault’s experts devised a moving 
deformable barrier, which they be- 
lieve reacts more like a car would in a 
crash. And the National Highway 
Traffic Safety Administration agrees. 
Beginning in September 1984, the 
NHTSA hopes to require all lateral- 
impact collision tests to be conducted 
with Renault’s new barrier. 


Structuring for safety 


The EPURE vehicle study found 
certain areas of design to be most 
important: 

Controlling deformation of the vehi- 
cle. The EPURE vehicle has special 
rails, connected by cross members, 


running along the front end of the car 
and down the sides. These rails are 
thickest where there is the most dan- 
ger of intrusion into the passenger 
compartment. They have so-called 
“fuse points,” as well; if the rails did 
bend in a collision, they would be 
more likely to bend at these fuse 
points, which are strategically located 
to cause the least damage. The rails 
are placed throughout the vehicle so 
as to direct the force of a crash away 
from the point of impact, making the 
distribution of forces more even. 

Unification of passengers with vehi- 
cle. To make sure the passenger stops 
moving when the vehicle does, re- 
straints are needed. Renault devel- 
oped a three-point special system to 
restrain passengers automatically: 
Impact sensors at the front of a car 
measure the force of a crash. They 
relay signals to the diagnostic box 
located inside the passenger compart- 
ment. Depending on the force of the 
crash, the seat belts will retract up to 
100 mm (2% inches) more. If the spe- 
cial system fails, the regular belts still 
restrain passengers. (With a system 
like air bags, if the special restraints 
fail, there is nothing to fall back on.) 

The EPURE vehicle also features: 

* Padding, made of thin sheet met- 
al supplemented with rigid foam, 
where chest, pelvis, and head areas 
might strike, and on the dash. 

* Ashield-type bumper around the 
car, with its lowest part jutting out. In 
a collision with a pedestrian, the 
bumper would hit below the knees, 
avoiding serious joint fractures. 

© Protective framework around the 
fuel tank, to avoid perforation and 
possible intrusion into the passenger 
compartment in a crash. 

© Location of the fuel tank toward 
the front of the vehicle, to avoid rear- 
impact explosions. 

The result of all these features: 
The EPURE passed a 40.3-mph fron- 
tal test crash into a barrier, with 
the dummies “surviving.” How does 
that compare with other vehicles? 
Last year the NHTSA reported that in 
35-mph crash tests—just five mph 
over the minimum requirement—all 
the 1979 foreign cars and most of the 
domestic cars tested failed to protect 
their occupants from severe injury or 
death. David Umansky, a NHTSA 
spokesman, said, “The purpose of the 
test at 35 mph was to see who tried to 
provide that extra measure of safety.” 
Renault is working on just that. Ш 


Meet Renault’s new family of dummies 
(above). The standard dummies were rig- 
id at shoulder and chest; these dummies 
have shoulder and chest movement, mak- 
ing them more like people. Below is the 
EPURE vehicle as it appeared for the first 
time at the Seventh International ESU 
Conference in Paris last spring. 


Now...great gas mileage 

in a full-size truck! 
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truck V-8 Automatic Overdrive option. 
Another Ford breakthrough! New auto- 
matic transmission shifts into overdrive 
at about 45 mph... automatically. 
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same. Available with 5.0L V-8 engine. 


Ford vehicles. See your dealer for the 1981 EPA Gas Mileage Guide. 
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There are over 3000 imported whiskies 
in America.Only one can be the best seller. 


Thats VO. 
Theres a reason why 


Taste! 
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Enjoy our quality in moderation. 


CANADIAN WHISKY. A BLEND OF CANADA'S FINEST WHISKIES. 6 YEARS OLD. 86.8 PROOF. SEAGRAM DISTILLERS CO.. N Y.C 


More VO is bought than any other imported М 
distilled spirit in America. More than any Scotch, 
Canadian, Rum, Gin, Vodka, Tequila. You name it. 
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Popular 


S lence 


The clipper ships that disappeared around 
the end of the last century were victims of 
economics. Although the wind they used 
to sail around the world was free, time 
was not. As fossil fuels—coal and then 
oil-became cheaper and more readily 
available, steam ships pushed the more 
romantic sailing vessels out of the 
ocean. 

Now, sailing ships are back. The paint- 
ing on the cover is based on a sail design 
actually being tested on the Japanese sail- 
ing ship, Shinaitoku Maru, which is pic- 
tured in the article beginning on page 78. 
At least seven other companies or govern- 
ment groups are working on the design or 
construction of other sail-power projects. 
An international conference on the sub- 
ject was held in London in November. 
Obviously, interest in the subject is 
growing. 

The new fascination with sail power 
springs, of course, from the rising cost of 
energy. The new ships will capture from 
the wind some of the energy they need to 
move themselves, thus reducing the 
amount of fuel needed. Incidentally, none 
of the new ships will use sail power alone, 
not even when wind conditions are most 
favorable. Total dependence on wind 
power, the calculations show, would slow 
the voyage. And time translates into mon- 
ey. Thus the best compromise seems to 
be sail-assisted travel, and that's the-way 
most of the latter-day sail-power experts 
are going. Associate Editor Susan Renner- 
Smith gives all the details in her article in 
this issue. 

The painting on this month’s cover was 
done by Dean Ellis. This effort rounds out 
quite a year for Dean and POPULAR SCIENCE. 
We began 1980 with an Ellis painting of 
new high-technology cars in January. 
Four others have come in between, and 
the sail-powered ship on the December 
cover makes six. 


Laser fusion 


Researchers at the University of Roches- 
ter in New York have announced the 
development of an extremely powerful 
new laser. It can produce light pulses last- 
ing less than a billionth of a second but 
with a power measured in trillions of 
watts. Further, the laser emits ultraviolet 
light. It is the first ultraviolet laser to oper- 
ate at such power levels. 

The importance of this development 


grows from the fact that this may be just 
the laser needed to make laser fusion real- 
ly practical. Researchers working on laser 
fusion [PS, Oct. '79] have been using infra- 
red lasers to crush tiny pellets of deuteri- 
um to the point where their atoms fuse 
and release energy. But infrared light is 
only 30 percent or so efficient in this pro- 
cess. Calculations show that ultraviolet 
light should perform this function at 80 to 
90 percent efficiency. That means ultravi- 
olet lasers one-third the size could accom- 
plish what is now being done with infra- 
red lasers. According to researchers on 
the Rochester team, this could speed up 
the laser-fusion effort three to four years 
and save millions of dollars. 

The development comes at an appropri- 
ate time. The House of Representatives 
has voted to commit $20 billion to har- 
nessing nuclear fusion over the next 20 
years. The legislation directs the Depart- 
ment of Energy to establish a program 
leading to the construction and operation 
of a nuclear-fusion test facility by 1987 
and a commercial demonstration plant by 
the year 2000. The current DOE schedule 
would take about 20 years longer. 

It is still uncertain, of course, as to 
whether laser or magnetic confinement 
fusion [PS, Dec. '78] offers the best chance 
for success. Presumably, researchers in 
both areas will speed up their work if the 
Senate goes along with the new proposal 
and provides additional money for re- 
search. 


More water splitting 


| reported in this space last month that a 
group at Oak Ridge National Laboratory is 
working on splitting water into hydrogen 
and oxygen using cell fragments found in 
spinach. The idea is to use the chlorophyll 
in spinach to harness photosynthesis—the 
process by which cells capture the sun's 
energy for their own growth. But in this 
case the energy is cleverly sidetracked 
into splitting water into its component 
oxygen and hydrogen atoms. With that 
accomplished, the hydrogen can be used 
as a clean, efficient fuel. The oxygen is 
valuable, too. 

Now there are several new develop- 
ments. Melvin Calvin of the University of 
California at Berkeley, a Nobel prize win- 
ner for his work on photosynthesis some 
years ago, is working to use complex met- 
al particles in a hollow spherical mem- 


brane to mimic photosynthesis and again 
harness the sun's energy to split water. A 
group at the École Politechnique in Lau- 
sanne, Switzerland is using chemical cat- 
alysts in an attempt to do the same thing. 
Sir George Porter, a British expert on the 
subject, says that he sees a major break- 
through coming in this field in the next 
two years. Then, he says, he foresees no 
major problem in scaling up the system 
for the commercial production of hydro- 
gen. While such predictions may be on 
the optimistic side, the increasing pace of 
work in the area does seem to promise 
that we will see progress soon. 


Gasohol update 


Atthe moment, we can only make the eth- 
anol that goes into gasohol from sugars 
such as those found in corn and other 
grains. That means that fuel production is 
in competition with food. Now research- 
ers at the Massachusetts Institute of Tech- 
nology have developed two special 
strains of bacteria that can convert the cel- 
lulose in wood and agricultural wastes 
directly into ethanol for use in gasohol. 
The bacteria can use the cellulose in corn 
stalks, wood shavings, wheat straw, rice 
straw, and forest litter. 

The potential benefit of this process is 
enormous. The researchers say that corn 
stover, which consists of the leaves and 
stalks remaining after the removal of the 
cobs, is produced at an annual rate of 
about 300 million tons in the U.S. If we 
could convert that to ethanol it would add 
up to 14 billion gallons, which is roughly 
10 percent of the domestic gasoline con- 
sumption in 1979, the MIT scientists say. 
That would be if we could convert 100 per- 
cent of the cellulose in the materials into 
alcohol. So far, in laboratory tests the bac- 
terial strains developed by the MIT 
researchers achieve a direct conversion at 
about 85 percent of the theoretical maxi- 
mum yield. Nevertheless, it is one of the 
brighter items to appear on the energy 
scene in some time. 
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They're close їо deciding 


the fate 


of the universe 


Using instruments that peer billions of 
years into the past and scan the remotest 
recesses of the cosmos, astronomers 
prepare to answer the ultimate question 


By PETER GWYNNE 


How will the universe end? Will it sputter out in a realm of 
ice, cooling continually ands until it reaches the 
absolute zero of temperature throughout its vast expanse? 
Will it die in a fiery blast as its component parts rush 
together faster and faster until they all meet in an enor- 
mous fireball? Or will the cosmos live on forever, expand- 
ing and contracting in relentl 
mate question that man can a 
overtones of theology and philosophy. Yet, incredibly, 
astronomers think they will soon know the answer. 
Their confidence stems from their success in answering, 
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through a combination of observations and theoretical 
advances, a host of related questions over the past two 
decades. Did the universe begin in a spectacular explosion 
(the "big bang" t it simply always there, con- 
stantly renewing itse f state theory)? How did 
matter collect into the giant of stars v 1 
gala What is the nature of such bizarre entities as 
quasars and black holes? And what evidence do they con- 
tribute toward solving the ultimate puzzle’ 

The search for the answers to such questions pro- 
duced a picture of the uni е fundamentally different 
from the one that existed before. Where cosmologists—the 
astronomers who make a specialty of understanding the 
nature of the universe—once thought that it was unchang- 
ing and serene, they now see it as dynamic, violent, and 
wracked plosions on a scale too vast for human minds 

nd 
trange, almost incredible objects populate the cosmos of 
cosmic vacuum cleaners named bl holes, so 
dense that even beams of light cannot escape from them; 


tiny beacons of energy called quasars, no larger than the 
solar system, that emit more energy than millions of stars; 
and galaxies so vast that it would take an intrepid space 
traveler literally millions of years to cross them. Just as 
amazing as these objects is the fact that cosmologists think 
they can understand what roles the objects play in the life 
of the universe. “Rarely in the history of science has there 
been an equivalent period in which the boundaries of our 
understanding have been enlarged so dramatically,” 
declares Vera Rubin of the Carnegie Institution of Wash- 
ington. 

Cosmologists have argued about the development of the 
universe since 1930. In that year, a young astronomer 
named Edwin Hubble of Hale Observatories published a 
startling paper. Hubble had been studying the spectra of 
galaxies—the huge clusters of stars that populate the uni- 
verse, most of them incredibly distant from Earth. 

Spectral anaylsis of stars, galaxies, and other objects 
produces charts that show the exact frequencies of light 
and other radiation emitted by individual targets of 
astronomers’ curiosity. Scientists use the spectra in two 
ways. First, they obtain accurate information about the 
chemicals that exist inside a particular star or galaxy. Just 
as important, the experts can use the data to discover how 
fast the objects are moving relative to Earth. 

Measurements of speed rely on the Doppler effect, 
named for Austrian physicist Christian Doppler who dis- 
covered it in the 1840’s. It results when relative motion 
produces an apparent shift in frequency. The Doppler shift 
affects light, radio waves, and other types of radiation 
emitted by the stars or galaxies in the general direction of 
Earth. If a galaxy is approaching Earth, its light appears 
bluer than normal. If it is receding, the light looks redder 
than normal in a telescope. 

When Hubble analyzed the pattern of red shifts, he dis- 
covered an astonishing thing: The galaxies, without excep- 
tion, show a red shift—meaning that they are traveling 
away from us. Further, the more distant they are, the fast- 
er they are receding. The picture adds up irrevocably to a 
cosmos that is expanding. The expanding universe has 
almost become a cliché today, but it amazed astronomers of 
previous years who had learned to accept the universe as 
static and immovable. 


How it all began 


Careful studies over a half-century have convinced all 
but a few maverick astronomers that the Doppler effect 
holds the key to the nature of the universe. But the results 
could be interpreted in two different ways. The arguments 
were published within a few months of each other in 1948. 
One, advanced by Britons Fred Hoyle, Thomas Gold, and 
Hermann Bondi, posited that the universe is infinite, with- 
out beginning or end. It expands, they argued, because 
matter is continually being created within the galaxies. 
American astronomers George Gamow and Ralph Alpher 
took a different view. They contended that the universe 
started with a big bang—a fireball that exploded in the 
beginning and flung all the pieces of the universe outward 
with a force that has kept the cosmos expanding ever since. 
Because of the enormous distances and times involved— 
the big bang certainly happened billions of years ago, 
according to the calculations of Gamow and Alpher—few 
astronomers had high hopes of deciding among the two 
theories. Then, in 1965, came a find that revolutionized 
cosmology. 

It started with embarrassment for radio astronomers 
Arno Penzias and Robert Wilson of Bell Telephone Labo- 


ratories in Holmdel, N.J. They couldn’t get rid of a faint 
hiss in a radio antenna that they planned to use to study 
stars. The two men cleared a couple of nesting pigeons out 
of the instrument, scrubbed it thoroughly, took it apart and 
reassembled it, but to no avail. The faint interference con- 
tinued, coming in at exactly the same volume from every 


ЁЁ will the universe continue to 
expand and cool until it is dark, 
desolate, and frigid? Or will 
mutual gravitational attraction 
cause it to fall back together? 


direction in which they pointed the antenna. “It was,” said 
Penzias, “like cigar smoke in a room with no cigar.” 

Then a chance meeting aboard an airplane steered the 
two astronomers to Princeton theorist P. J. E. Peebles, who 
had been studying the theory of the big bang. Radiation 
produced by the bang wouldn’t just disappear, Peebles rea- 
soned. It would continue to permeate the universe, weak- 
ening in intensity but still remaining detectable eons after 
the big bang. It was that radiation, now known as the cos- 
mic microwave background, that Bell Labs’ apparently 
balky antenna had detected. Two years ago, Penzias and 
Wilson won the Nobel Prize in physics for their discovery. 
To celebrate, they coined a twist on the old T.S. Eliot line: 
ne is the way the world began, not with a whimper but a 

ang.” 

While the apparent triumph of the big bang over the 
steady-state theory now seems clear, there are still a lot of 
unanswered questions. For example, will the universe con- 
tinue to expand and cool forever until it is dark, desolate, 
and frigid? Or will mutual gravitational attraction cause 
the galaxies to fall back together, only to explode again in a 
new cycle similar to the one we are now a part of? The 
prospects of a universe that expands forever, of one that 
contracts back and ends in a mighty reversal of the big 
bang, and of a cyclic universe bouncing back and forth 
might all seem equally unappetizing. Certainly no one has 
to worry about which will happen; the contraction, if it 
ever occurs, will not start for about a hundred billion years. 
But the issue is vital to astronomers because the fate of the 
universe is intertwined with its very nature. 


The shape that space is in 


In the universe, geometry is destiny. Cosmologists rec- 
ognize that the universe can exist in one of two possible 
shapes. One can be pictured as the three-dimensional 
equivalent of the surface of a balloon that is being blown 
up. The surface has no recognizable edges or center, but it 
does have limited dimensions. A space traveler embarking 
on a long-distance trip in such a “closed” universe would 
eventually return home after circumnavigating the cos- 
mos. He wouldn’t do so in the other type—the “open” uni- 
verse. An open universe is shaped rather like a saddle that 
stretches away to infinity on all sides; the traveler would 
never return because such a cosmos is truly infinite. Math- 
ematics tells cosmologists that an open universe will 
expand forever, while a closed one will eventually contract. 
Thus, by figuring out the eventual fate of the cosmos, 
experts can, in a roundabout way, determine its shape. 

Continued 
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Fate of the universe 


There are three different ways to tell whether the uni- 
verse is open or closed. One involves measuring its total 
mass. If there is enough mass, natural gravitational 
attraction will eventually pull the galaxies back together. 
If not, expansion will go on forever. A second method is 
indirect. By measuring how much of the heavy form of 
hydrogen known as deuterium was produced in the young 
universe, astronomers expect to calculate its density at 
that time—and the power of its gravitational pull ever 


1 Cosmologists caution that their 
science is hardly an exact one, that 
conventional wisdom can be 
wrong--and that new discoveries 
can alter the picture entirely 


since. A third method requires measuring the rate at 
which the expansion is slowing down, by measuring the 
speeds of nearby galaxies and comparing them with the 
speeds of more remote objects that were embarked on their 
journeys early in the life of the universe. 

The first method—measuring the mass of the universe— 
seems at first glance to resemble one of the labors of Her- 
cules. Certainly it is complex, but astronomers can follow a 
few rules that simplify the task slightly. The key is the 
force of gravity. By observing the effect that enormous 
objects such as galaxies and clusters of galaxies have on 
each other through their gravitational attraction, astron- 
omers can estimate their masses. Measurements of galax- 
ies and galactic clusters suggest that the universe does not 
have nearly enough mass to be closed; it seems to contain 
only about one-third the required amount. However, a 
recent discovery could alter that picture considerably. 

Earlier this year Dr. Frederick Reines, heading a team of 
physicists from the University of California, Irvine, 
announced a startling and still controversial find about the 
tiny subatomic particles known as neutrinos. Physicists 
had generally assumed that these elusive particles, theo- 
rized in 1932 but not actually identified until 1956, possess 
no mass. But the Irvine team, working at a nuclear reactor 
in South Carolina, decided otherwise. Neutrinos do, after 
all, have a tiny mass, they announced. 

If their conclusion holds up, it could tip the balance 
between an ever-expanding universe and one that will 
eventually contract. According to current atomic theory, 
each thimbleful of space in the cosmos contains about 100 
neutrinos. The mass of all the neutrinos in the universe 
could more than double the total mass, and perhaps pro- 
vide enough gravitational pull to cause an eventual con- 
traction. If that happens, Reines thinks that the universe 
will bounce back and forth between contraction and expan- 
sion. "There was no beginning and will be no end," he 
prophesied when he announced his results at a physics 
meeting. "The consequences are theological." 

The deuterium technique also yields uncertain evidence. 
But measurements to date of the amount of the isotope in 
the heavens, combined with current nuclear theory, point 
emphatically toward an open, infinite universe. Cosmolo- 
gists caution that their science is hardly an exact one, that 
the conventional wisdom can easily be wrong—and that 
new discoveries can alter the picture entirely. "There is 
little doubt that other major components within our uni- 
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verse remain unknown to us today," warns Vera Rubin. 

One of the most important clues to the nature and des- 
tiny of the universe came in 1960. While Allen Sandage of 
Hale Observatories was using the Mount Palomar tele- 
scope, he discovered a series of strange-looking points of 
light. Astronomers called them quasars—for "quasi-stellar 
objects"—but nobody had any idea what they were until 
three years later. Sandage's colleague, Maarten Schmidt, 
was looking at the spectrum of a quasar when he had a 
flash of inspiration. The extraordinary spectrum could be 
explained if it came from an object so violently red-shifted 
thatthe object was more than one billion light-years away. 
That find gave cosmologists their first hint that they could 
look back extraordinarily far into the history of the uni- 
verse and hope to see something there. "Quasars fascinate 
me," Schmidt declares. "It's amazing that the universe 
manages to make itself known to us over such dis- 
tances." 

For years now, Sandage, a cosmologist so reclusive that 
herecently had the telephone taken out of his office at Hale 
Observatories, has been making careful measurements in 
the attempt to see whether the differing velocities of the 
galaxies relatively near Earth (thus seen as they were in 
the relatively recent past) and the quasars (so distant that 
they are seen as they were near the beginning of the uni- 
verse) give any hint to the cosmos' ultimate fate. To date, 
Sandage's calculations, based on relatively close galaxies, 
give a figure suggesting that gravitational attraction will 
never quite catch up with the outward force that the uni- 
verse acquired from the big bang, and that expansion will 
go on forever—in other words, an open universe. 

Sandage's conservative view has recently been chal- 
lenged by a series of experimenters who think the figures 
point more dramatically to an open universe. Researchers 
at the University of Texas and a combined team from the 
University of Arizona, Kitt Peak National Observatory, 
and Harvard-Smithsonian Center for Astrophysics have 
looked at some distant galaxies, and concluded that San- 
dage's measurements are not typical of the universe as a 
whole. The reason: Our own galaxy is being pulled so rap- 
idly toward the center of a supercluster that its movement 
relative to the rest of the sky makes all measurements in 
our galactic neighborhood unreliable. The controversy 
affects the past as well as the future. Sandage's figures 
indicate that the big bang happened about 20 billion years 
ago. But ifthe new measurements are correct, the universe 
is only 10 billion years old. 

As often happens in science, progress in one area spawns 
problems in another. The discovery almost two decades ago 
of the immense distances of quasars left astronomers 
with an embarrassing question for which an answer may 
be just now appearing. 


Ёла way, black holes are as 
mysterious as quasars. They 
don’t seem to obey the rules of 
physics; they are, for instance, 
inherently invisible 55 


The problem revolves around the fact that the light from 
most galaxies is not powerful enough to be spotted at dis- 
tances of more than a few hundred million light-years. 


Quasars are many times that distance. Therefore they 
must possess sources of energy far more powerful than that 
responsible for starlight. The sources must also be 
extremely compressed. Meticulous observations of hun- 
dreds of quasars show that the mysterious objects are 
apparently no larger than our solar system. Until recently, 
physicists have been able to offer no explanations—even 
theoretical—as to how such an incredibly large amount of 
energy could be generated in such a relatively limited vol- 
ume of space. 

But now, the theorists have a strong candidate: the black 
hole. Many are now convinced that a black hole lurks deep 
inside each quasar, providing those objects with their pen- 
etrating power. In a way, black holes are as mysterious as 
quasars. They don’t seem to obey the normal rules of phys- 
ics; they are, for instance, inherently invisible. Yet most 
astronomers accept that they exist, even though no one has 
found fully convincing evidence for one yet. “It is fascinat- 
ing that black holes can be so bizarre and yet probably 
real,” says Kip Thorne of the California Institute of Tech- 
nology, a foremost black-hole expert. 


Hydrogen bows to gravity 


As theorists first presented it, a black hole represents 
the death throes of a large star weighing perhaps three 
times as much as our sun. Stars usually obtain their 
energy from nuclear fusion, the conversion of atomic nuclei 
of hydrogen into nuclei of helium (fusion powers the awe- 
some hydrogen bomb). The hydrogen lasts for billions of 
years in most stars, but eventually it runs out. At that 
point, gravity takes over. The monstrously large star 
starts to compress under the pull of its own gravity, becom- 
ing denser and denser and smaller and smaller. Eventual- 
ly, the star might end up no larger than Manhattan Island, 
but with a density billions of times that of lead. It has 
become, in effect, a ball of immense gravitational force. Its 
gravitational pull is so powerful that no dust, gas, or even 
radiation nearby can avoid being pulled into the black 
hole. The force is powerful enough to keep anything from 
leaving the black hole—including light. In other words, it 
is theoretically, as well as physically, impossible to see a 
black hole. The only way to do it would be to approach so 
closely that one is swallowed up by the hole, disappearing 
into its core before one even has the chance to write down 
what it looked like. 

Scientists wouldn’t be scientists if they rejected such a 
task as impossible. Astronomers admit that they cannot 
see black holes directly, but they think they can spot indi- 
rect evidence of them. The principle is to watch for mate- 
rial that is being swallowed by a black hole. According to 
theory, the material should give off particular types of X- 
rays as it disappears from view. If astronomers can spot 
those X-rays, they can say with some confidence that they 
have detected a black hole. 

No one has yet claimed for certain to have achieved that, 
but astronomers using X-ray telescopes have found fairly 
firm evidence of four regions of X-ray emissions that 
appear to indicate black holes. The most promising is a 
region in the constellation Cygnus, the Swan, that was 
first spotted as a candidate for black-hole status in 1967 by 
Riccardo Giacconi, an X-ray astronomer now at the Har- 
vard-Smithsonian Center for Astrophysics. More precise 
measurements of the X-rays should eventually prove 
whether the source, known as Cygnus X-1, really repre- 
sents a black hole. 

Quasar experts certainly hope that the proof comes soon. 
By understanding more about black holes, the experts 


think that they will be able to learn more about the 
mystery of quasars. 

It now also turns out that a better understanding of 
black holes may lead to the answer to another perplexing 
question that has been bothering astronomers. When the 
big bang happened, presumably there was a smooth, uni- 
form mix of matter and radiation at high temperatures. 
How did it ever become the lumpy aggregation of planets, 
stars, and galaxies we see today? 

Astrophysicists studying this question have used the 
background radiation detected by Penzias and Wilson to 
make some astonishing discoveries about what the uni- 
verse must have been like right back to its very first sec- 
onds. In fact, careful studies of the microwave background 
at various wavelengths have given cosmologists a plethora 
of information about the earliest happenings in creation. 


ЁЁ... е density of the cosmos was 
about four billion times that of 
water, and the temperature had 
fallen to about one hundred billion 
degrees Celsius 


To begin with, they have established that the big bang was 
very different from a conventional explosion, which sends 
material out from a single center. The event that started 
the universe happened everywhere at the same time—a 
mighty, uniform fireball that caused everything in the cos- 
mos to expand at precisely the same rate in all directions. 
It is because of the immense power of that conflagration 
that the universe continues to expand today. But as it has 
grown larger, the cosmos has also cooled down, rapidly at 
first, then increasingly slowly. 

Physicists cannot even imagine what conditions were 
like in the first few millionths of a second after the big 
bang. The cosmos was so dense and hot that current theo- 
ries cannot deal with it. Amazingly, though, a combination 
of established theories and precise observations allows the 
experts to plot the subsequent history of the universe with 
a good deal of confidence. 

About one-tenth of a second after the big bang, the den- 
sity of the cosmos was about four billion times that of 
water, and the temperature had fallen to about one hun- 
dred billion degrees Celsius. That's hot by most stan- 
dards—far hotter than the interiors of stars, and much too 
hot for ordinary atoms and molecules to survive—but it is 
still cool enough for theoretical physicists to understand. 
Guided by experiments in particle accelerators, cosmolo- 
gists speculate that the still expanding universe consisted 
of radiation—such as light—and elementary particles of 
matter, notably electrons, neutrinos, and positrons, which 
are identical to electrons except for the fact that they carry 
a positive charge. In addition, a few protons and neutrons, 
the building blocks of atomic nuclei, had started to emerge 
in the cosmic goo. 

About three minutes later, the universe had become a 
little more comfortable. It had cooled to one billion degrees, 
low enough to permit some protons and neutrons to com- 
bine to form atomic nuclei of hydrogen and helium. In fact, 
the ratio of those two elements that was established three 
minutes after the big bang—73 percent hydrogen and 27 
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Fate of the universe 


percent helium—foreshadowed the atomic constitution of 
all eras in the universe to come. 

Matter and radiation continued to intermingle for a 
few hundred thousand years. During that time, the cosmos 
cooled to about 3000 degrees, the temperature at which the 
nuclei of hydrogen and helium could pick up electrons and 
form into conventional atoms. As free electronics disap- 
peared in this way, matter and radiation separated from 
each other. The radiation became the microwave back- 
ground, while the atoms of hydrogen and helium provided 
the raw material for the stars and galaxies. 


Finding the center 


How did the lumpy galaxies form from this homogeneous 
mixture? Most theories rely on some kind of small nucleus 
that attracted large amounts of hydrogen and helium to it, 
just as a speck of dust in a glassful of water cooled to its 
freezing point acts as the nucleus for ice to form. And one 
striking candidate for the nucleus emerges from the work 
of a young astrophysicist named Stephen Hawking. Hawk- 
ing’s career is almost as fascinating as the subject of his 
research. Just 38 years old, he suffers from amyotrophic 
lateral sclerosis (better known as Lou Gehrig’s disease). 
The neuromuscular condition has left him an almost help- 
less invalid. He moves in a wheelchair, cannot write, can 
only talk in a mumble, and needs help to feed himself. But 
what Hawking can do, probably better than anyone since 
Einstein, is think. He composes long trains of complex 
mathematical equations in his head, and then dictates 
them, very slowly, to a specially trained assistant. 

Since 1971, Hawking’s thoughts have focused on black 
holes. In particular he has pursued the idea that early in 
the universe, a great many miniature black holes, no larg- 
er than the diameter of a subatomic particle, were formed. 
These, perhaps, were the nuclei about which the galaxies 
coalesced. 

Is there any way to test this revolutionary theory? Per- 
haps. As Hawking probed more deeply, he came up with an 
astonishing result: Black holes are not entirely black; they 
actually leak a little. At the time, Hawking admits, he was 
"rather annoyed" by the find. It seemed impossible. But 
further calculations in his head convinced him that he was 
right. What happens, he explains, is that the enormous 
energy in the neighborhood of a black hole can create pairs 
of particles spontaneously out of empty space. One of them, 


ЁЁ One of the most amazing things is 
that the universe should be so 
close to the dividing line between 
collapsing and expanding 


Hawking calculated, is likely to fall into the black hole, but 
the other may be able to fly away, giving the illusion that is 
has escaped from the black hole itself. Eventually, the 
entire mass of the black hole could dwindle away in this 
way, ending up with a spectacular explosion. The smallest 
black holes, Hawking calculates, might even be exploding 
about now. 

The evolution of galaxies and their scheme in the design 
of the cosmos present yet other puzzles. Why are all known 
quasars at incredible distances—thus far back in the his- 
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tory of the universe? Many astronomers now suspect that 
quasars are actually galaxies in the process of formation. 
Perhaps they had their day of dominance at an early stage 
of the universe, and then largely disappeared. The disap- 
pearance could be explained if quasars changed into con- 
ventional galaxies soon after they were created. So far this 
picture is just a hunch, but new observations of more dis- 
tant galaxies may settle it. 


New devices may be the breakthrough 


The observations accumulate, the theories proliferate, 
some mysteries even yield a bit. But the fundamental ques- 
tion as to the fate of the universe remains undecided, the 
evidence confusing. “One of the most amazing things is 
that the universe should be so close to the dividing line 
between collapsing and expanding,” says Stephen Hawk- 
ing. But new instruments promise to settle the dispute. 
"We're right on the brink of getting hard answers, and 
these instruments will push us over,” predicts Jerome 
Kristian of the California Institute of Technology. 

Kristian refers to, among other things, tiny computer- 
controlled chips called charge-coupled devices, which 
astronomers are now attaching to their telescopes. They 
can detect spots of light with a precision previously 
undreamed of. Another approach is to make observations 
from outside the atmosphere. A 96-inch-diameter telescope 
to be launched aboard the Space Shuttle in 1984 will do 
precisely that. 

Within the past decade, astronomers have exploited 
another powerful means of identifying stars and galaxies. 
Using high-altitude balloons, rockets, and unmanned 
orbiting satellites, the experts search the skies for the X- 
rays emitted by many objects in outer space. The picture 
that opens this article is an X-ray image of the remnant of 
a supernova (an exploding star), made by the “Einstein” 
orbiting astronomical observatory, HEAO-2 [PS, Feb.]. 
These X-ray observations yield new information on com- 
plex processes going on within such objects, and thus help 
astronomers to deduce new facts about their history and 
eventual fate. 

Although the fundamental question remains unre- 
solved, the evidence that does exist points—how strong- 
ly is debatable—toward an open universe. However, a 
number of astronomers remain unconvinced that the uni- 
verse is open, on philosophical grounds. They have put 
their doubts in the form of what they call the anthropic 
principle. It states, simply, that the type of universe we can 
observe is a universe that allows human life to be created 
and survive. If the universe is open, it is presumably the 
only one that has ever existed. Given the chances against a 
cosmos that would be hospitable to man, our existence is at 
least as remarkable as winning at roulette with the same 
number 10 or more times in a row. On the other hand, if the 
universe is closed, it could perhaps keep bouncing back and 
forth in a cycle of different universes. If that is the case, the 
universe that we inhabit would be just one of many. 

That type of philosophizing doesn’t appeal to many 
astronomers. They prefer to use their instruments to 
acquire new knowledge that will decide whether our cos- 
mos is open or closed—and will add a multitude of other 
questions about creation. “We certainly do not understand 
cosmology, press reports notwithstanding,” says Philip 
Morrison of the Massachusetts Institute of Technology. 
Nevertheless, the fact that cosmologists can seriously try 
to solve the problem of the fate of the universe attests to 
their progress in recent years, and to exciting prospects for 
new achievements in years to come. us 


Computer-controlled, run 
by linear induction motors 
—this lightweight, ultraquiet 
train is inexpensive, too 


By CHARLES MAURER 


MILLHAVEN, ONTARIO 
Tm іп Thousand Islands country, hun- 
dreds of miles from the nearest big 
city, waiting for a train. The scene 
feels unreal, especially when the train 
finally comes. There’s no shriek of 
steel against steel as it rounds a 


curve, no window-rattling roar. Just a 
metallic whoosh. 

“Sixty-seven dBa,” said information 
officer Jim Bee. “No louder than a 
noisy office. If you were in an office 
you wouldn’t even hear it. Yet that 
isn’t a rubber-tired vehicle, it’s steel 
wheel on steel rail.” 

We are standing by the 1.4-mile test 
track of Ontario’s Urban Transporta- 
tion Development Corporation. 
Around us are empty fields that the 
UTDC hopes will become the foremost 
center of urban mass transit in North 
America. The elevated train I’ve come 
to hear and see—the ICTS (Intermedi- 


ate Capacity Transit System)—is the 
vehicle that could bring that plan to 
fruition. It’s tomorrow’s means of 
mass transportation, but it’s available 
today. 

To understand the ICTS, take a 
quick look at metropolitan mass 
transportation today. Subways, of 
course, are ideal—fast, unobtrusive, 
impervious to bad weather. But at $80 
million per double-track mile, pre- 
cious few cities can afford to build 
them. Few can even afford to main- 
tain the ones they have. 

Yet streetcars and buses are limited 
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to 10,000 passengers per hour, and to 
carry that many they would have to be 
so close together you could almost 
climb out on the vehicles' roofs and 
walk—and arrive at your destination 
faster. 

Lightweight, relatively inexpen- 
sive rail systems can fill the gap, but if 
they're to run at grade level they need 
a right of way. And with sidewalk-to- 
sidewalk skyscrapers, there's no right 
of way to be had—except over the 
streets. That’s why our largest cities 
long ago installed elevated street rail- 
ways. Sensible monstrosities, but to 
judge from their noise and looks, the 
same firm engineered them that han- 
dled hell. 

To make a quiet, unobtrusive yet 
affordable elevated railway was the 
goal of UTDC. Visionary affairs like 
monorails were out of the question. 
"They're fine for fairgrounds,” ex- 
plained Dick Giles, a mechanical 
engineer who serves as UTDC's sales 
manager. "But for a raft of reasons 
they're impractical." With monorails, 
performing maintenance, doing 
switching, designing stations, and 
providing emergency evacuations are 
all far more difficult. And monorail 
trains require a higher, more obtru- 
sive track. 

Magnetic levitation was also out— 
“too complicated, too many develop- 
mental risks.” So the train had to run 
on wheels. To make it unobtrusive, 
stations had to be short, so trains had 
to be short, too—120 feet maximum 
(four 30-foot cars). Short trains meant 
fast trains—45 mph—spaced at inter- 


vals of less than one minute apart. 

Spacing trains so closely at those 
speeds meant computers had to be in 
control. It also meant unusually quick 
accelerating and braking. This, plus 
the ability to take steep grades in 
stride—essential if the railway is to be 
shoehorned into existing space—ruled 
out conventional motors driving steel 
wheels: too much slippage. And 
though conventional motors can drive 
rubber wheels quietly and surely, the 
line must be kept free of ice and snow, 
impossible in Canada. 


New motors are the key 


Linear induction motors (LIM’s) 
seemed the only answer. These are 
ordinary motors stretched out flat. 
Alternating current coursing through 
the windings induces a complementa- 
ry current in a metal plate alongside 
the reaction rail, but the induced cur- 
rent isn't quite in step; it constantly 
lags behind. As a result, the magnetic 
fields accompanying each cycle aren't 
quite opposite. These never-quite- 
opposite fields attract each other, so 
the plate and windings try to pull 
together. But the plate is miles long 
and fastened to the ground. The wind- 
ings slide instead and pull the train 
along. 

Simple. But a LIM won't work with 
rubber tires. It must be held a few mil- 
limeters—nominally 15 mmc-above 
the reaction rail, and rubber tires 
have too much give. On the other 
hand, steel wheels are usually hellish- 
ly noisy, and according to Giles, an 
independent study came up with 42 


reasons why even steel wheels 
couldn’t maintain the air gap. On top 
of that, the LIM’s efficiency was abys- 
mal, only half that of a conventional 
transit motor. 

“Five years ago the LIM had a bad 
reputation and deserved it,” Giles 
said. "But we've improved the effi- 
ciency of the motor by over half. And 
you have to consider the system as a 
whole." The LIM needs no heavy, inef- 
ficient gear trains or transmissions. It 
allows no track slippage, and can 
brake not by applying power but by 
regenerating electricity that can go 
right back into the system. 

This brings efficiency to within one 
percent of a typical electric transit 
system. But that's just the power 
train. Gearless LIM's, forged alumi- 
num tracks, and aluminum bodies 
make the ICTS purportedly the light- 
est train per foot in existence. And the 
closely spaced trains allow cutting the 
number of cars on a complete transit 
system by five to 10 percent. "On a 
system basis we're comparable with 
DC motors with chopper control, the 
most modern systems around," Giles 
said. 

As for the air gap and those 42 rea- 
sons why it can't be maintained, this 
seems to be another proof that the 
bumblebee can't fly. "We have found 
after four or five years—we have actu- 
ally proved under tests—that we can 
operate not only at 15 mm, we can 
operate very happily at nine to 11 
mm. We'd even consider operating 
at five mm for a few meters to help 
get a train out of a station on a steep 
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Computers replace engineers, let trains run fast and close together 


Computers control the ICTS from the test track's control tow- 
er. One man can control many trains easily and safely. 


It's 3:15, and the two-car locals are jammed. Word goes out 
from central control: "Double up on the locals and make 
every second train a four-car express." Instantly every second 
train on the line stops and sits for one minute while the one 
behind catches up and couples on. Then, after each train 


passes a siding, a new four-car train rolls on to the track. 

A change this efficient can't happen with a conventional 
system. It would take too many drivers. But it would be a 
cinch with an Intermediate Capacity Transit System (ICTS), 
where computers handle the controls. 

Underneath each car, a pair of antennas continuously 
transmits vehicle speed and position to cables strung along- 
side the tracks, and receives instructions from three central 
computers. Each computer is programmed differently, and 
two must give the same instruction for the train to obey. (The 
third is for reliability.) Another pair of computers on the car 
does the actual driving. Again, each is programmed different- 
ly, and unless both agree on how fast to go, the emergency 
brakes take over and the train stops. 

The computers can handle virtually everything from 
switching to coupling. The system is so efficient that trains 
can be run back-to-back, with no space between trains except 
that required for safe braking. And when a train enters a sta- 
tion, the computers can stop it within four inches of the right 
spot. 

This computer system, SELTRAC, has been developed by 
Standard Electrik Lorenz, a German subsidiary of ITT. Ontar- 
io's Urban Transportation Development Corp. has incorporat- 
ed SELTRAC's computer system into its own version of the 
ICTS (see story above). Standard Electrik has been testing it 
fortwo years now on a disused branch ofthe Berlin subway (a 
branch that heads under the Wall), and by the time you read 
this the company will have it on a passenger-carrying line. 
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grade, and expect to give those few 
meters some extra maintenance. But 
at nine to 11 mm we have absolutely 
no problem. We can run forever,” 
Giles said. 


Keeping it quiet 

Besides the LIM, most of the $60 
million spent to develop the ICTS has 
gone into making it quiet. Four things 
do this: welded rails, rubber inserts in 
the wheels to make them resilient, 
special wheel profiles determined by 
experiments with a decibel meter, and 
a truck with steerable axles—the first 
ever on a lightweight rail vehicle, 
according to Bee. Usually both axles 
ofa truck are held parallel to each oth- 
er, so the wheels are lined up straight 
even when they round a curve. The 
flanges rub rail as'a result. They 
squeal. The ICTS, instead, lets the 
axles swivel—or rather, forces them to 
swivel with a mechanical linkage (see 
drawing). 

The result is the quietest transit 
vehicle I have ever heard, quieter 
even than UTDC’s new streetcars. 
And without parts to wear in the pow- 
er train and service brakes, it should 
stay quiet. Giles explained: “Someone 
else will come in with a new vehicle 
that operates at 75 dBa, but within a 
few weeks it’s up to 85 or 90. Ours 
starts at 67 dBa, and with wearing it 
may actually improve.” 

Innovative engineering has cut the 
cost of building the railway. The cars 


are built mostly of aluminum sheets 
and simple extrusions welded togeth- 
er on the inside. Usually the heat of 
welding warps and discolors alumi- 
num, so welding must be done on the 
outside; then the area is ground down 
to shape and the body painted. But the 
ICTS uses a patented extrusion be- 
tween every pair of aluminum sheets, 
an extrusion that forms a half-round 
molding outside to hide the joint anda 
heat sink inside, which dissipates 
heat quickly enough to prevent warp- 
ing and discoloring. Welding can be 
done from the inside so the bead can 
be left raw, and a quick brushing fin- 
ishes the exterior. 

“We got all the man-hours out of it,” 
Giles said. “We can build the vehicle 
like that in about six lumps, and even 
put seats in it; the final assembly is 
just bolting the lumps together.” 

Giles claims that, all told, an ICTS 
in passenger-carrying service would 
be competitive with anything around: 
$25-$30 million per double-track 
mile. He'll soon have a chance to prove 
it. As I write this, UTDC is preparing 
bids to install systems in Los Angeles 
and several other American cities. In 
Hamilton, Ontario, preliminary work 
is already starting on a three-to-four- 
kilometer run. 

Will you commute to work on one 
of these trains someday? It’s a pos- 
sibility. ICTS seems to have a lot 
going for it as an efficient means of 
mass transportation. ui 


Linear induction motor is inspected by 
workman, top left. Top photo shows 
train in operation. The broad flat rail in 
the center of the picture is the reaction 
rail. Cables next to each rail are for the 
computer control system. Drawing 
above illustrates conventional rail truck 
and the ICTS steerable-axle truck (see 
text). Fixed-wheel trucks result in squeal 
and wear in curves. The steerable truck 
permits wheels to follow the rails 
through curves—resulting in a much qui- 
eter train and reduced wheel/rail wear. 
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Computerized 


high-tech 
sailing ships 


Wind-powered merchant 
ships mate an ancient art 
with advanced technology 
to cut fuel costs 


By SUSAN RENNER-SMITH 


Above the Sea of Japan, skies darken 
suddenly, evil-looking clouds scud 
overhead, and sharp gusts of wind 
tease the sea into a sullen chop. The 
captain of the two-masted square rig- 
ger orders, “Douse the sails!” 

But no shivering seamen swarm up 
slippery ratlines to manhandle the 
rigging. Instead, inside a cozy pilot- 
house, the watch officer touches a but- 
ton. Hinged side panels on the tower- 
ing square sails swing quickly aft, 
meeting behind each mast. The officer 
pushes another button. Each giant 
steel mast swivels until the leading 
edge of its folded sail points into the 
wind. Now the engineer advances the 
throttle of the ship’s powerful diesel. 
The sail-assisted tanker, Shinaitoku 
Maru, is ready to ride out the storm. 

The scene above may be happening 
as you read this page. The 1600-dead- 
weight-ton working research tanker 
should begin carrying oil this fall from 
Japan to as far south as Hong Kong. 

Cheap oil drove commercial sail 
from the sea—and costly oil may 
prompt its return. At least one other 
cargo ship is scheduled for launch, and 
sails are also being used aboard cargo- 
less work boats. Naval architects in 
several countries are working on yet 
other advanced, sail-powered ships. 

Thanks to modern technology, to- 
morrow's wind-powered merchant 
vessels will be as different from clip- 
per ships as we are from cave men. 
But design approaches vary widely. In 
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Steel-and-polyester sails 


soar above the deck of the 
modern, 217-ft.-long Shi- 
naitoku Maru. The rela- 
tively small (2100 sq. ft.) 
sail area can generate 
enough thrust to assist 
the tanker's engine. Com- 
puter-controlled sails are 
monitored from the pilot 
house, which also has 
manual override controls 
for sails. 


Three-part sail has two 
folding wings hinged to a 
rigid, mast-mounted pan- 
el. Like an umbrella's ribs, 
levers hold the sail open 
and push up (under hy- 
draulic power) to fold sail. 
A turntable rotates the 
mast, setting sails at best 
angle to the wind. Sensor 
atop mast feeds wind- 
speed and direction data 
to a computer that con- 
trols turntable motor and 
sail hydraulics. 


TURNTABLE 


VERTICAL. 
PUSH ROD 


STEEL 
AIRFOIL 


POLYESTER 
FABRIC 


FRAME 


LIFTING 
LEVER 


HYDRAULIC 
CYLINDER 


Folded sails loom tall and slim, dwarfing 
workers aboard the recently launched 
tanker (above). Sailor (left) climbs up stur- 
dy steel ladder to check sail. When folded, 
its matching steel airfoils meet, giving the 
sail a wedge shape that reduces drag. 
When the sail opens, airfoils direct air 
across both sides of sail for lift. 


fact, as recent Senate hearings on sail- 
assisted technology pointed up, the 
experts disagree strongly about the 
best sail system for commercial ves- 
sels. But all seem sure that commer- 

cial sail will return in some form. 
Why? Consider Micronesia, also 
known as the U.S. Pacific Trust Terri- 
tories. “Essential services that most of 
us take for granted are being curtailed 
.... I’m speaking of medical care, food 
distribution, police protection, radio 
communication . . .” Hawaii’s Senator 
Spark Matsunaga told the Senate last 
summer. He proposed a study of sail- 

assisted technology as a solution. 
Micronesians depend for supplies 
and transportation on a fleet of diesel- 
powered ships. But the price of diesel 
fuel has zoomed from $55 per ton in 
1973 to $300 per ton in 1980. These 
prices have forced ship owners to can- 
Continued 
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hore oil rig makes the 190-ft.-tall sail look puny. But 
the two-ton sail provides enough extra power to add a half-knot 
to rig's speed when it's towed to a new spot in the sea. As wind 
changes direction, the sail can be roller-furled around its mast 


cel supply runs vital to these people. 

Micronesian ships are not unique. 
According to Hugh Lawrence of Ocean 
Carriers Inc. (Sausalito, Calif.), fuel 
costs for some commercial vessels 
have risen from 20 percent to 60 per- 
cent of total operating costs. 

Lawrence, a bearded, quiet-voiced 
attorney, is one of an eclectic bunch of 
commercial sail experts Matsunaga 
summoned to testify in favor of his 
bill. Lawrence explained why sail 
should be reconsidered: “The last 
effective developmental work on sail- 
ing cargo ships stopped by 1900. At 
that time the airplane had not yet 
flown. The automobile was a horseless 
carriage. The electric light was still a 
curiosity. Voice had not yet been 
heard on radio." 

The great clipper ships were devel- 
oped before the Wright brothers—and 
before aerodynamics. Today's ship de- 
signers can use wind tunnels and test 
tanks to try out new sail and hull 
designs. "Thanks to airplanes, we all 
know more about what lift actually 
is—we think of sailing itself in ways 
the old ship designers may not have,” 
naval architect Frank MacLear told 
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me when I visited his design studio. 

Other commonplace technologies 
are central to the modern sailing ship. 
Today's powerful, yet compact, diesels 
free ships from the tyranny of the 
wind. Synthetic fabrics release sailors 
from constant babying of rot-prone 
natural fibers. Powered  winches 
make sail handling easier and safer. 

"And don't forget modern naviga- 
tion," MacLear, a veteran transatlan- 
tic racer, reminded me. "Today we 
have communications equipment, 
weather forecasts, radar, radio direc- 
tion finders, even satellites." 


Sailing oil tanker 


The Shinaitoku Maru is the third 
stage of a methodical research pro- 
gram conducted jointly by Nippon 
Kokkan, a shipbuilding firm, and the 
Japan Marine Machinery Develop- 
ment Assn. 

The Japanese first wind-tunnel- 
tested a number of advanced sails, 
then chose three for sea trial on an 82- 
ft. scale model of a supertanker. On 
the basis of these trials, they designed 
the tanker for the Aitoku Co. 

According to PS consulting editor 


(above right), and a matching sail on the other side of the rig 
unfurled to catch wind from the port side. Furling takes less than 
60 seconds. The sail can also be furled part way so it can be used 
in high winds, when the total sail would be unmanageable. 


Ben Kocivar, who boarded the ship on 
a recent trip to Japan, the hull is 
slightly longer and finer than a con- 
ventional one. 

Each sail is mounted, drumhead 
tight, toa thin steel frame that widens 
to form an airfoil at each edge. "It's a 
laminar-flow sail that acts like an air- 
plane wing to provide lift," explains 
Kocivar. 

The masts pivot, rotating the sails 
so they are always at the best angle to 
the wind. Always—thanks to an on- 
board microprocessor that constantly 
adjusts mast position. The computer 
also controls engine speed and propel- 
ler pitch, fine-tuning rpm and prop- 
blade angle to save fuel. 

Under computer control, sails and 
engine work together to keep the ship 
cruising at a constant 12 knots. 
Unlike the old clipper ships, the Jap- 
anese vessel will not follow a zigzag 
course to catch the wind. Wind power 
will be used whenever possible to 
reduce engine load, but the engine 
will never cut out completely. 

The sails will be used in winds as 
strong as 40 knots. In heavier winds, 
the sails fold up within two minutes, 


say the designers of Shinaitoku Maru. 

The ship is designed to be a coastal 
vessel with a regular schedule. But 
violent storms do occasionally rage 
across the Sea of Japan. And even 
with the sails folded, the ship still has 
a large wind-catching surface that 
might cause dangerous rolling. But 
large ballast tanks filled with sea 
water and the extra-large chine fin 
will help keep the ship stable, say the 
Japanese designers. 

Frank MacLear thinks the ship’s 
sails are too large when folded. “In a 
typhoon, those big folded sails may 
start vibrating, crack welds, and oth- 
erwise misbehave,” he said. 

The Japanese designers themselves 
note that the ship is experimental. 
Still, they hope to save 50 percent in 
energy costs—10 percent from the 
sails alone, and the rest from the 
energy-saving ship design. 

As the Shinaitoku Maru ferries oil 
between Southeast Asian ports, its 10 
crew members will also be gathering 
data for the next phase. That could 
well be a large, three-masted ship 
like the one pictured on our cover. 


Motor-sailing cargo ship 


Another experimental merchant 
ship is scheduled to sail in January. 
The Patricia A, a 170-ft. schooner 
named after Hugh Lawrence's wife, 
will carry 460 deadweight tons of car- 
go from England to Baltimore before 
beginning Caribbean service. The 
steel-hulled schooner was built in 
Germany in the early 1930's, and lat- 


er a diesel engine replaced the sails. 

Lawrence rebuilt the ship from the 
hull up. “We blasted it down to white 
metal, then put a resin coating on it,” 
he told me. “Now we have the smooth- 
est hull possible.” 

The new masts are high-strength 
welded steel, and carry 6100 sq. ft. of 
triangular sails. “It’s a high-perfor- 
mance fore-and-aft rig—the kind 
you'd find on an ocean racer,” Law- 
rence said. 

The Patricia A has an an-board com- 
puter with 22 sensors that feed it 
information on such things as wind 
and hull speed, rig and hull strain, 
engine torque, and fuel consumption. 
But unlike the Japanese ship, the 
Patricia À is computer-assisted rather 
than computer-controled. As wind 
and seas change, the computer sug- 
gests sail and engine adjustments. 

Ironically, the Patricia A's new, 
365-hp diesel has 115 more horsepow- 
er than the original engine. But the 
ship will sail without the engine about 
70 percent of the time, using it only 
when winds,are weak or contrary. 
Even with the engine running, Law- 
rence expects to get more from his 
sails than the Japanese. "Our sail sys- 
tem is considerably more efficient 
from an aerodynamic standpoint," 
Lawrence stated. 

Sail control aboard the Patricia A is 
not as automatic as on the Shinaitoku 
Maru. True, a push-button-controlled, 
roller-furling jib winds up like a ver- 
tical window shade on its forestay. 
But the other three sails must be 
furled more conventionally, with a 
power assist from hydraulic winches. 
Still, a crew of six can raise or lower 
the full complement of sail in just a 
few minutes, according to Lawrence. 

He plans to eventually use more 
advanced sail-handling equipment, 
and may someday install a boomless 
rig in which all sails will roller-furl 
like the jib. "But right now we want to 
go with a rig that we know works," he 
told me. "We need something simple 
and proved." 

But the boomless rig has been 
proved, according to Frank MacLear, 
designer of large, ocean-going yachts 
made for executives who want to 
cruise without a big crew. At the Sen- 
ate hearings MacLear called his sail 
plan a "geriatric rig." Easy handling 
means the sails can be larger—and the 
ship faster. 

The Aria, an 87-ft. aluminum sloop, 
is MacLear's most mechanized vessel. 
"The 77-year old owner and a crew of 
two college boys can set the Aria’s 


Rebuilt schooner, the Patricia A, is ready 
for loading. The ship will deliver general 
bulk cargo on regular runs between Flori- 
da and the Bahamas. 
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5000 sq. ft. of sail in 40 seconds," 
MacLear told Matsunaga. 

Because the MacLear rig uses a 
small crew, it would be ideal for com- 
mercial sailing, according to Lloyd 
Bergeson, president of Wind Ship 
Development Corp. (Norwell, Mass.). 
Bergeson, along with MacLear and 
other private investors, founded the 
research company to prove that sail- 
assisted vessels could be profitable. 

Last December, the U.S. Maritime 
Administration awarded Wind Ship a 
contract for an exhaustive computer 
analysis of sail's potential on 63 ship- 
ping routes. The study will be released 
in January, but Bergeson reported 
intriguing preliminary results at the 
Matsunaga hearings. "Our findings to 
date indicate that, in general, a proper 
combination of screw propulsion and 
sail power can propel ships more eco- 
nomically and cost effectively than is 
possible under either power alone." 


Tomorrow's windjammer? 


Nevertheless, Bill Warner, the affa- 
ble but determined president of Dyna- 
Ship Corp., intends to stick to sail 
power, only using the engine for dead 
calms and in harbors. His square- 
sailed DynaShip design, a product of 
computer research, wind-tunnel tests, 
and tank trials, was developed 10 
years ago in Germany [PS, June '71]. 
Warner and associates built a 30-ft. 
prototype four years ago [PS, Aug. 
'16], and have been refining the 
design since. 

Like the Japanese ship, DynaShip's 
push-button-controlled square sails 
will be permanently mounted on 
rotating masts. But the masts will be 
hollow so the sails can furl on rollers 
inside. When unfurling, sail sections 
will emerge from each side of the 
mast, sliding along curved tracks on 
the yardarms. The totally extended 
sails will form a continuous airfoil the 
full height of the mast. 

"I wouldn't touch a rig with sails 
that furl inside the mast," Lawrence 
told me. "You can't fix it if it jams." 

And it's sure to jam sometime, 
according to yacht designer MacLear: 
"You're trying to get that sail to slide 
in top and bottom grooves, simulta- 
neously—with the wind blowing." 

I asked Warner if he foresaw jam- 
ming problems with the DynaShip 
sails. "We're filing patents now on 
completely new designs that will 
eliminate all those problems," he said. 
He's tested the new design on one- 
tenth-scale rigs, in wind velocities of 
up to about 40 knots. "We've furled 
and unfurled them at all angles in 
those winds," he reported, "and they 
haven't jammed." 

When will Warner get to test his rig 

Continued on. e 142] 


Cam-driven bike 


—high-priced pedal power. 


Tired of 10 speeds? 
Try 50 that span a 
wider gear range 


By RICHARD STEPLER 
PHOTO BY JOHN KEATING 


The sensation was uncanny, a little 
unsettling at first. As I pedaled the 
Facet BioCam 2000 bicycle, the drive 
mechanism seemed to slip. At first, I 
found it difficult to maintain the 
rhythm I'm used to on conventional 
10-speed bikes. Yet the BioCam shot 
ahead smoothly, with no variation in 
the power input. 

But this was no ordinary bike: The 
BioCam transfers power from your 
legs to its rear wheel via a unique 
arrangement of dual cams, oscillating 
arms, and chains (see drawing). You 
select from 50 speeds by shifting a sin- 
gle lever. Gear-ratio spread is 30 to 
150 versus 30 to 100 on a conventional 
derailleur-equipped bike. But on the 
model I rode, I found shifting to be 
cumbersome and not as responsive as 
a derailleur. 

BioCam's big advantage: its vari- 
able-ratio effect. "At zero and 180- 
degree pedal rotations you have one 
gear ratio," explains Facet chief engi- 
neer Alex MacLean. "The gear ratio 
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from 30 to 150 degrees is lower by a 
factor of nine percent." This means 
that in the forward arc of pedal travel, 
the drive drops to a lower gear ratio. 
On the upstroke, the gear ratio 
returns to its higher setting. 
Assume you're in 100 gear. During 
the downward power stroke of each 
pedal, effective gear ratio drops to 92. 
On the upstroke, when your muscles 
can relax, it returns to 100. The the- 
ory isthat muscles that transmit pow- 
er in pulses tire less easily. 
According to the company, lab and 


Twin cams use variable-ratio effect to transmit muscle power 


road tests show that BioCam has bio- 
logical advantages over conventional 
derailleurs. "The tests appear to con- 
firm that the BioCam bicycle will cov- 
er greater distances with the same 
level of effort, or the same distance 
with less effort," says Facet president 
James Treacy. In fact, BioCam holds 
nine American records in 10- to 150- 
mile time trials. 

BioCams aren't for beginners: The 
Model 2000 I rode costs $1900. Facet 
Cycle, Inc., 2929 E. Apache, Tulsa, 
Okla. 74150. L 


Twin cams (one shown) mounted on each 
side of bike's bottom bracket are fixed to 
pedal arms. Cams convert rotary motion 
of pedals into back-and-forth action. This 
moves oscillating arms, which drive the 
rear sprocket via chains (chain housing 
shown with cover removed). Power appli- 
cation is continuous because cams are 
mounted 180 deg. out of phase, with a 30- 
deg. overlap on the oscillator. Single lever 
on the down tube shifts gear by changing 
position of oscillating arms on cams. 


Photography 
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THE PRO IN PROJECTORS. 


35 mm camera owners would love a Kodak immediate replay, and whisper-quiet 

Carousel slide projector for Christmas. It’s the screening. Optional features include automatic 
projector that's as sophisticated as the camera focusing, automatic advance, and multivoltage : 
they own—with the capabilities to get the most —to allow Carousel projectors to be used 


anywhere in the world. 


out of 35 mm photography. 
Standard features include dependable 
gravity feed, Ektanar C curvecHfield 


e&Eostman Kodak Company. 1980 


Future view: 
Photography 
in the '80's 


Instant color slides? Color 
prints in 3-D? Could be. 
Here's a look into the 
Photokina crystal ball 


By EVERETT H. ORTNER 


COLOGNE, WEST GERMANY 
"The race of developing new products 
has now been calmed for a while," 
says CamerArt, a Japanese trade 
magazine for the photo industry, in its 
special Photokina issue. "In the future 
few years, the camera manufacturers 
will compete in the business consider- 
ations such as rebates and other sales 
promotion activities . . . rather than 
the development of new cameras. . . ." 
Well, as I stand here buffeted by 
swarms of photographers, dealers, 
and manufacturers' reps at this giant 
exhibition of new photographic prod- 
ucts and technologies, I'm not so sure 
that there will be competition only in 
"the business considerations." 

This is the 16th biannual Photoki- 
na. The huge show in the Cologne 
exhibition halls began in 1950 with 
300 German exhibitors occupying 
300,000 square feet of floor space. 
Now there are 1105 exhibitors from 29 
countries occupying 1,300,000 square 
feet. 

In one respect, CamerArt is right. 
The Big Five of Japanese camera 
makers—Canon, Nikon, Asahi (Pen- 
tax), Olympus, and Minolta—had all 
rounded out their lines of single-lens 
reflexes before Photokina, were sell- 
ing all the cameras they could make, 
and saw no reason to make any major 
changes at this time. But there are 
cameras besides SLR’s, and there are 
many other camera makers, both in 

Continued 
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Japan and elsewhere, who are com- 
peting furiously to turn the Big Five 
into the Big Six or Big Seven. And 
anyway, probably the most signifi- 
cant developments in this year’s Pho- 
tokina lie elsewhere—in new film and 
film processes, and maybe even in 
entirely new, innovative systems of 
photography. 


Instant slides coming? 


Consider this product, for example: 
a prototype instant eight-by-10 color 
transparency, designed for graphic- 
arts use in an overhead projector (1). 
Accompanied by Eelco Wolf, a Polar- 
oid executive, I watched as a techni- 
cian demonstrated the major use Po- 
laroid is now assigning to the film: to 
copy the color displays on computer 
display screens. The screen is scanned 
electronically three times, with the 
information passing through a differ- 
ent filter each time so that the three 
primary colors—red, blue, and green— 
are separated. The film receives a 
separate exposure for each scan, and 
thus, of course, for each of the three 
primary colors. 

The process is basically “peel- 
apart” Polacolor, but now the final 
product is a color transparency. With 
this film, a scientist in a research lab 
could make a copy of his computer dis- 
play for later showing to his col- 
leagues or for use in a lecture. What 
else might it do? Ponder the little 
scene that went something like this as 
Istood next to Eelco Wolf watching a 
transparency come to vivid life. Polar- 
oid researcher Ron Sahatjian is ap- 
proaching with an eight-by-10 trans- 
parency in his hand. 

Sahatjian: Take a look at this, Eelco. 
I put one of these transparencies in an 
eight-by-10 camera and took a picture 
of that display we have |a specially 


designed colorful display of jogging 
shoes]. 

Wolf: Good! 

I look over Wolfs shoulder. It is an 
excellent picture. 

Ortner: If this film transparency is 
so good, why do you restrict it to graph- 
ic-arts uses? 

Sahatjian: It was not designed for 
continuous-tone photographs. 

Ortner: But obviously you can take 
continuous-tone pictures with it. Is 
there any reason you couldn’t turn this 
into 35-mm film, and after exposure 
pull it through rollers and have an 
instant transparency? 

Sahatjian: J suppose we could do it, 
but the resolution isn’t good enough for 
35-mm film. 

Ortner: But that’s just a question of 
further refinement, isn’t it? Basically 
you have a 35-mm instant-transparen- 
cy system, don’t you? 

Sahatjian: I suppose so. 

Now you know why Dr. Richard W. 
Young, president of Polaroid’s inter- 
national division, had remarked at a 
press conference that this prototype 
transparency film “could, perhaps, 
revolutionize photography in the 
1980's.” 

A nifty new device by Polaroid, the 
Polaprinter (2), may eliminate the 
homemade darkroom doodads that 
photographers now use to make in- 
stant prints from slides. It has auto- 
matic exposure control and a built-in 
electronic flash balanced to the color 
characteristics of Polacolor film. You 
can make a color print in normal room 
light in 60 seconds or a black-and- 
white print (plus negative) in 30 sec- 
onds. The printer is scheduled to 
appear sometime early in 1981. Price: 
probably about $500. 

If you have a Hanimex slide projec- 
tor, a much smaller investment will 
enable you to do much the same thing, 
but with Kodak PR-10 film. The acces- 
sory (3) is scheduled to appear in mid- 
1981. Price: perhaps $150. 

Hanimex, you'll recall, is the enter- 
prising Australian company that de- 
signed an ingenious belt-fed 110 slide 
projector [PS, July '74], and has creat- 
ed a comprehensive line of cameras 
and accessories that it sells world- 
wide. Among other items Hanimex 
showed at Photokina was a computer- 
ized random-access slide programmer. 
On a hand-held keyboard, you punch 
in the order in which you wish to 
project the slides in a carousel tray, 
using a Kodak Ektagraphic projector. 
A Hanimex drive unit then whirls the 
tray around, clockwise or counter- 
clockwise—always the shortest route 
to a slide, with a maximum time of 2⁄2 
seconds—and runs through 80 slides. 
Price for the programmer: about 
$700. 


The company is also working on a 
system to link your projector to your 
TV set. Not only would you be able to 
see your slides on TV (a system that 
Sylvania tried out years ago and that 
flopped), but with a random-access 
unit, you could program a whole show. 
Hanimex is also developing winders 
for various makés of single-lens reflex 
cameras. Winders for Canon and 
Practica cameras already exist, says 
Hanimex president Jack Hannes. 
Others will follow. 

3-D prints 

"Someday you'll come to Photokina 
and see a movie in three dimensions, 
and it's not that far away," said Jerry 
C. Nims, chairman of Nimslo Technol- 
ogy, Inc. Right now, however, what 
the company has is the Nimslo camera 
(4), named after Nims and his partner, 
Allen Lo. In its amateur version, now 
in production in a former Timex facto- 
ry in Scotland, the camera has four 
matched 30-mm, f/5.6 lenses. Seem- 
ingly (and the company is very cir- 
cumspect on how the system works), 
the two outer lenses are focused on 
infinity, the two inner ones on a point 
closer to the camera, producing four 
separate images, each a half-frame in 
size, on standard 35-mm color-nega- 
tive film. A 36-exposure cartridge 
yields 18 prints. After development, 
the views are integrated by special 
printers, and the prints are overlaid 
by a fine, vertically ribbed lenticular 
plastic screen—resembling the coat- 
ing on those 3-D pictures that first 
appeared perhaps 10 years ago. 

The prints are attractive and give a 
real sense of depth—although it must 
be added that reporters at the Nimslo 
press conference were not permitted 
to handle them. PS has a file going 
back close to three years on the Nims- 
lo camera and has, out of skepticism, 
not reported on it. It now appears like- 
ly that the camera will make its debut 
late in 1981 and—assuming that pro- 
cessors are willing to invest in the 
Nimslo printing devices—that 3-D 
pictures of Ma and the kids will 
become a reality. Price: probably 
somewhere under $200. A profession- 
al Nimslo camera (5), with six lenses 
underneath and two above, is also 
scheduled to appear. 


More auto focus 


Just as automatic exposure has con- 
quered the world of 35-mm photogra- 
phy—even much of the professional 
world—so automatic focus seems to be 
advancing steadily. The most aston- 
ishing example is an experimental 
Canon auto-focus 35—70-mm #4 zoom 
lens (6). The lens has its own two 
rangefinding mirrors and its own 
power source: two AA cells. It uses the 


Honeywell Visitronic system; press a 
button and the lens is in focus. 

The Ricoh camera people also offer a 
lens with auto-focus capability (7). 
The 50-mm lens uses a newly intro- 
duced system developed in coopera- 
tion with Seiko (the watch company) 
and resembling the Visitronic system. 
It will work in any K-mount (Pentax) 
camera. The Seiko system is brand 
new, just introduced at Photokina 
(and too late to be covered in our 
article on auto-focus cameras). It 
has also shown up in a new Olympus 
point-and-shoot camera, the C-AF. 

And here’s a genuine first by Ricoh: 
a solar-powered camera (8). Two solar 
cells on the pentaprism housing of the 
Ricoh XRS maintain the charge of a 
battery within the camera for—claims 
Ricoh—up to five years. The camera is 
still experimental. 


The rangefinder returns 


Are rangefinder cameras making a 
comeback? Apparently yes. Bronica, a 
company respected for its high-quali- 
ty large-format cameras, will intro- 
duce two models, probably in mid- 
1981. The two Zenza Bronica 35's— 
VX-1 and VX-2 (9)—differ only in 
viewfinder design. Both offer aper- 
ture-priority auto exposure plus a 
manual capability. Three lenses will 
be available: an f/2.8 28-mm, an f/2.8 
40, and an f/4.5 85. Quality? Bronica 
representative H. Tobe told me proud- 
ly, "We have checked our lenses 
against Leica's and they are better." 

Minolta, too, has a new rangefinder. 
Seven years ago in POPULAR SCIENCE 
(Nov. '73), we reported the introduc- 
tion of a new lightweight rangefinder 
camera, the Leica CL—the result of a 
joint effort between German Leitz and 
Japanese Minolta. CL stood for "com- 
pact Leica." In the way of the world 
today, Leitz and Minolta have been 
divorced, and Minolta has taken cus- 
tody of the camera—reintroducing it 
as the Minolta CLE (10). The baby 
has, however, changed. It has LED's 
in the viewfinder, an automatic-expo- 
sure capability, and Minolta’s own 
direct-metering system, in which ex- 
posure is read off a reflective dot pat- 
tern on the shutter curtain or off the 
film itself. The Minolta CLE is a 
shade larger and heavier than its pre- 
decessor Leica CL—but at 14 ounces 
(for the body) still a featherweight. 
Three lenses will be available: an f/2.8 
28, an f/2 40, and an f/4 90. Introduc- 
tion: this spring. Price: say $400— 
$450 with 40-mm lens. 


The on-again Rollei 2000 


Can that boxy camera (11) really be 

a 35-mm single-lens reflex camera? It 
can, indeed. The Rollei SL 2000 F, 
[Continued on page 144] 
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The coming era of 


Жн. шашы 


withou 
silver 


New technologies 
challenge the substance 
that brought photography 
into being 


By EVERETT H. ORTNER 


Imagine a 35-mm black-and-white 
film like this: 

© It has a basic speed of 400 ASA, 
yet offers fine-grain characteristics 
usually associated with the slowest of 
films. 

© It can be used on both high- and 
low-contrast subjects without need to 
modify the film processing in any way; 
there is shadow detail in high-con- 
trast pictures and good contrast in 
flatly lighted scenes. 

* Ittolerates both over- and under- 
exposure. 

€ The negative image is composed 
of dyes instead of silver. 

A dream? Perhaps not. Ilford, the 
British photographic manufacturer, 
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3M silverless Silverlook film (left) can be 
handled in ordinary room light. It's 
designed to complement silver films in 
graphic-arts uses. Ilford XP1 (above), new 


chromogenic film rated at ASA 400, will 
make U.S. debut in July. Cost: 25 percent 
more than regular silver film. There will 
be a developing kit, too. 


says it’s here now. More, one expert 
says it may be “the most important 
advance in black-and-white photogra- 
phy since the introduction of modern 
thin-emulsion films after World War 
IL” 


The parade begins 


And given the impetus of wildly 
fluctuating silver prices—from $6 to 
$50 an ounce within a year’s time—it 
seems certain that Ilford's XP1 film is 
only the beginning of a parade of inge- 
nious products and new silver-saving 
techniques that will diminish the role 
of silver in photography. “The experi- 
ence served to reinforce our emphasis 
on the three R’s of silver manage- 
ment—recovery, replacement, and re- 
duction,” said Walter A. Fallon, chair- 
man of the Eastman Kodak Company, 
which uses more than a million 
ounces of silver every week. 

Silver has been a major component 
of photography for almost a century 
and a half—since Louis Daguerre 
developed an image on an iodized sil- 
ver-plated sheet of copper by holding 
itover mercury fumes. Nobody has yet 
discovered a good substitute. Silver 
halide compounds offer a definition, 
tonal range, and sensitivity to light 


unapproached by other substances. 
Silver-bearing films and photo papers 
are fast; silver has made possible 
today's miraculous high-speed films, 
both black-and-white and color. The 
presence of silver helps make possible 
Shorter exposure to dangerous radia- 
tion in X-ray photography. 


Saving and substitution 


Can we replace silver? A consensus 
among the experts would probably 
say, "Give us five to 10 years." Here 
are some current possibilities: 

© Some films use silver heavily— 
but in recoverable form. The silver is 
on temporary duty, to be reclaimed for 
use over and over again. Among these 
films are the new Ilford XP1, plus col- 
or films that pass through commercial 
processors with silver-reclamation fa- 
cilities, as most color films do. (In- 
stant-picture films are, of course, an 
exception.) 

@ Researchers are taking a fresh 
look at electrophotography—a first 
cousin of Xerography—which uses an 
electrostatic charge to attract tiny 
particles to the surface of a film, form- 
ing a negative or positive image. 

© At least one new system under 
development, which may someday 


show up in amateur cameras, depends 
on heat for development. (An older 
system, resembling it, is still in exis- 
tence.) 

* Graphic-arts systems that use а 
variety of exposure sources and means 
of development, and range from tradi- 
tional processes to brand-new ones by 
such giants as 3M and Agfa-Gevaert, 
may yield offspring that overcome the 
major problem with such systems: 
lack of speed. 

* And finally, electronic devices, 
some existing and some probably not 
even contemplated, may yet take over 
the whole world of still photography 
as they now threaten to take over, 
through video cameras and video cas- 
sette recorders, the world of amateur 
movie making. 

Now let's take a closer look at some 
of these new possibilities. 


Silver borrowed 


The newest, Ilford's XP1, uses silver 
only temporarily, as its light-sensi- 
tive agent. As in regular silver films, 
the silver halide grains develop to 
produce a negative silver image. 
Here, however, the silver is used as a 
controlling agent for the dyes that are 

Continued 


How electrophotography puts images on film 


THE KODAK SYSTEM 


1 CHARGING 


2 EXPOSURE 


WIDE 
IMAGE 
3 DEVELOPMENT 


ГОТ — INFRARED LAMP 
TONED IMAGE 


4 FUSING 


Designed for electrophotography, Ektavolt films are first given 
uniform surface electrostatic charge (1), producing positively 
charged ions. In exposure (2), light produces positive and nega- 
tive charges that migrate through photoconductive layer and dis- 
charge both surface-layer and conducting-layer charges in a pat- 
tern that corresponds to image. In development (3), film is 
immersed in liquid toner bath. Positively charged toner particles 
are attracted to electric fields of latent image. A “development 


PANASONIC'S PANACOPY SYSTEM 


electrode” assists in even distribution of particles. In final step, 
fusing (4), heat melts or fuses toner particles to each other and to 
photoconductive layer for durability. Result is continuous-tone, 
almost grain-free image, either negative or positive. In other 
electrophotographic applications, such as photocopying ma- 
chines, image from photoconductive surface is transferred to 
paper and toner is fused there, while photoconductive surface is 
erased and reused. 
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Automatic slide processor uses this electrographic process to 
copy material onto black-and-white 35-mm OPC (organic photo- 
conductor) film. The process takes only 40 seconds. The film 
surface is first charged by a corona charging device and then 
exposed to light rays bounced off the subject, which selectively 


discharge areas on the film. After exposure, the film is toned by a 
liquid developer containing negatively charged organic particles 
that are attracted to positively charged areas of the film. A heater 
dries the film and a protective coating fixes the particles to the 
film surface in two seconds. 


Photography without silver 


[Continued] 


formed simultaneously. The amount 
of dye and its distribution are based 
on the distribution of the silver 
grains. In the bleach step that follows, 
the silver is removed and recovered. 

XP1 is a chromogenic film, which 
means that it contains substances 
called couplers from which dyes are 
formed during development. It is 
exactly like the process used in color- 
negative films and almost all color- 
transparency films (Kodachrome is 
the exception), where colorless cou- 
plers in the emulsion layers of the film 
are activated in development to form 
dyes. Indeed, the process is so close to 
that used in color-negative films that 
Kodak’s C-41 processing, designed for 
films such as Kodacolor and Fujicolor, 
will also work with XP1—although 
Ilford, which will be selling its own 
developing kits, is not fond of that 
idea. 


Tonal range, plus permanence 


Why could you not use color-nega- 
tive film as a black-and-white film? 
You could, of course. And you could 
print it on a paper like Kodak’s Pana- 
lure, designed for producing black- 
and-white prints from color negs. But 
you would not, claims Ilford, have the 
gorgeous tonal range that XP1 yields. 
And besides, the dyes in a color neg 
fade at varying rates over a period of 
years, throwing the color, and tonal, 
balance off. 

XP1’s purplish dyes will fade, too, of 
course. "But they would fade over a 
long period of time," says Ilford's Nor- 
man Lipton, "and you could easily 
compensate for a loss of contrast by 
using a more contrasty paper—unlike 
color-negative materials, where there 
is an actual color change." 

Electrophotography, like Xerogra- 
phy, finds its greatest use in copying. 
A big advantage is that it uses no sil- 
ver at all. It uses, instead, organic 
photoconductors to capture an image 
with great sharpness and detail. But 
it is slow—suited to graphic-arts uses 
and microfilming and, in the case of 
Panasonics’ Panacopy machine, to 
producing 35-mm slides in about 40 
seconds. 

Nor do other processes developed for 
graphic-arts uses seem to offer imme- 
diate promise as consumer technolo- 
gies. 3M’s new Silverlook films— 
designed for contact printing and 
duplicating—can be handled in room 
light for limited periods, yet offer fast 
exposure times with a 2000-watt 
lamp; and processing time, dry to dry, 
is less than a minute. But a silver-free 
snapshot film is far in the future. 
“Speed is always the problem,” says 
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Hans Von Nood, a spokesman for 3M. 

Closer to a consumer film is Energy 
Conversion Devices, Inc., of Troy, 
Mich. ECD has already produced a 
successful graphic-arts film, Type 
902, that it is licensing to Agfa- 
Gevaert (which calls it Rapilux) and 
to Fuji. 

But—perhaps only five years away 
from introduction, according to ECD's 
director of marketing, Lionel Rob- 
bins—there is a new film that could 
well change the face of photography: 


And other light-sensitive 
materials 


Many light-sensitive materials have fig- 
ured importantly in the history of photog- 
raphy. The early photographer (and later 
partner of Daguerre) Joseph Nicéphore 
Niepce used a variety of substances for 
his first photographs. Among them was 
"bitumen of Judea," an asphaltic material 
that required eight hours for exposure. 
Later 19th-century experimenters devel- 
oped non-silver processes based on light- 
sensitive iron salts (although the final 
image was produced in silver). Blueprints 
(based on iron prussiate) and diazo prints 
(based on the destructive action of light 
on certain dyes) have a long history, as do 
such expensive—and  artistic—printing 
processes as the platinotype and the pal- 
ladiotype. 

The platinotype, a printing process in 
vogue among fine photographers for 
many years, uses platinum salts instead 
of silver. Because the light sensitivity of 
platinum paper is very low, projection 
printing is not practical and platinum pho- 
tographs must be contact-printed. The 
results are extraordinary: a 
long scale of tonal gradation, and archival 
permanence. Palladium, which is less cost- 
ly than platinum, has most of the same 
virtues. 

Glass, too, can be made sensitive to 
light. Corning's photochromic glasses 
that darken in bright light and clear in the 
dark are familiar to sunglass wearers. 
Less familiar is a new class of "polychro- 
matic" glass with colors that result from 
ultraviolet exposure of glass containing 
metallic silver particles [PS, Nov. '78]. 


]t is silverless and developable 
through heat; you might, perhaps, 
just pull it through a heated roller. 
The experimental film has, says Rob- 
bins, a polyester base with a coating of 
non-silver light-sensitive materials. 
It would be useful in industrial, com- 
mercial, and amateur photography, 
and would resolve—in fact, resolves 
now, claims Robbins—an extraordi- 
nary 1200 lines per millimeter. (In 
comparison, most commonly used 
films today have a resolution range 


of from 100 to 200 lines per milli- 
meter.) 

A heat-developable non-silver film 
is not new. Kalvar, which that 
description fits, has been available for 
many years as a simple-to-use black- 
and-white duplicating film that can 
be exposed with a slide projector and 
developed without a darkroom—you 
just need hot water. It is a vesicular 
film: Upon exposure and develop- 
ment, a gas is generated to produce an 
image made of bubbles encapsulated 
in the emulsion. Kalvar can be bought 
in kit form from Starex, Inc. (655 
Schuyler Ave., Kearny, N.J. 07032). 


Filmless photography 


And finally, electronics. Will some 
electronic device eliminate the need 
for silver—or even for film? Fred 
Nakamura, executive vice-president 
of Fuji Photo Film U.S.A., predicts: 
"Silver halides will continue to be 
dominant for the next five years, but 
beyond that you will see more inter- 
facing with electronics." 

At least two manufacturers are 
working on revolutionary cameras 
that may do away not only with silver, 
but with film as we now know it. RCA, 
the electronics giant, has acknowl- 
edged that it is working on a solid- 
state, probably filmless camera. 

And not long ago, a Polaroid patent 
described an instant camera that 
would use no silver. Instead, it would 
store images electronically on a cas- 
sette at the push of a button. More, it 
would separate those images into 
theirthree primary colors by means of 
a beam splitter, and store each image 
on a separate channel on the tape. 

Want a picture? You'd move a han- 
dle at the rear of the camera, which 
would draw a sheet of paper onto a 
revolving drum on the bottom. Tiny 
needles, controlled by cues from the 
cassette, would then form a picture by 
placing color dots on the paper as the 
drum rotated—a system not too re- 
mote from 3M's Architectural Paint- 
ings [PS, June '77], which, ironically, 
was designed for wall-size pictures. 
Printing time: one minute. Of course, 
you'd also have the tape for viewing 
any time. 

Does it all sound unlikely? So did 
the first Polaroid camera, and Polar- 
oid's first color film, and it's SX-70 
film, and its instant movies. us 


As this issue went to press, PS learned 
that Agfa-Gevaert, the German film mak- 
er, will soon introduce a chromogenic 
black-and-white film called Agfapan Var- 
io-XL, said to be similar to llford's XPI. PS 
will report in more detail on both Ilford 
and Agfa films in a future issue. 


Seven routes to 


magnificent 
magnifications 


Close-up photography is a growing art, 
thanks in part to the macro-zoom lens. 
But there are many routes to close-ups 


By A. J. HAND 


Look at the most mundane object through a magnifying 
glass, and you see a fascinating world beyond the focusing 
range of the human eye. The body of a moth is covered with 
an incredible coat of shaggy fur. A fly’s wings glisten like 
silver tracery. A match head takes on the texture of a 
sponge found in some tropical sea. 

This same world—common but unseen—can be captured 
on film in close-up photographs. 

A close-up photograph can be broadly defined as one tak- 
en closer to the subject than a standard lens will focus. 
Though there is no fixed rule, photographers often reserve 
the term for pictures in which the image on the film is at 
least one-quarter the size of the actual object. That would 
be a 1:4 photo. Shoot a 35-mm-diameter coin so that it 


fills the 35-mm-film frame and you have a 1:1 photo—life- 
size. Fill the frame with a nine-mm resistor from a stereo 
and you have a 4:1 photo—the image on the film is about 
four times larger than the actual object. 

How do you get in that close? There are numerous acces- 
sories that work with a 35-mm single-lens reflex (SLR) 
camera to let you do it. The newest and most exciting is the 
macro-zoom lens. But it’s not the only way—nor even the 
best way—to shoot close-ups. Specialized single-focal- 
length macro lenses can outperform the zooms. Extension 
tubes, bellows, reversing rings, and close-up lenses also let 
you move in close. And a telescope lets you shoot life-size 
images from far away. But the macro zooms are the most 
exciting tool for close-up work, so let’s look at them first. 


Macro zooms 


You're walking through a meadow with your SLR when 
suddenly a sparrow hawk hovers briefly, eyeing something 
in the grass below. You slide your zoom out to 210 mm, 
focusing at the same time, and squeeze off a shot. 

Along the hedgerow to your right, a hummingbird darts 
among the jewel weed. Quickly you zoom back to 150 mm, 
refocus, and capture the hummer full frame. 

As you move a zoom lens in and out, some of the glass 
elements shift, allowing it to cover a range of focal 
lengths—from 80 to 210 mm, for example. With a macro 
zoom, you can focus in close enough to produce about a 1:5 
or 1:4 image on the film. 

The great advantage of the macro zooms is their flexi- 
bility. But they don’t all offer the lightning handling speed 
you need to capture the bird shots I just described. 

To me, the ultimate macro zoom is a fast-handling one- 
touch—a single control ring twists to focus and slides to 
zoom, so you can do both at once. A two-touch zoom has one 
ring for focusing and a second for zooming, and is not as 
easy or as fast to use. My ideal zoom will also focus con- 
tinuously from infinity right down to macro without the 
need to press any buttons or make any shifts. And once in 
the macro range, the lens will retain its ability to zoom. 

Lenses in this class include the Vivitar 75-205-mm £/3.8, 
Samigon 80-205 f/4.5, Sigma 80-200 f/3.5, Tokina 70-210 
£/3.5, and Tamron 80-210 £/3.8—4. 

Continued 


Soligor 85-300-mm macro-zoom lens shows reproduction ratio 
at any focal length in macro mode. Lens gives maximum mag- 
nification at shortest focal length, but does not zoom in the mac- 
ro mode. One ring zooms the lens, another focuses it. 
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Wood drill bits (top left) were photo- 
graphed at one-quarter life-size on Ko- 
dachrome 64 in natural light. Lens was a 
55-mm Nikkor macro on a bellows. Our 
enlargement is 260 percent. Printed-cir- 
cuit board (top right) was shot with a 
105-mm Nikkor macro at 1:1 using a 
strobe and Kodachrome 25 film. Our en- 
largement is 296 percent. The back of an 


PETE TURNER IMAGE BANK 


A. HAND 


automatic watch (left) was taken with a 
50-mm Nikkor macro on extension tubes 
at a 3:1 ratio (here enlarged 317 per- 
cent). Kodachrome 64 and a flash were 
used. The moth (above) was shot on Ko- 
dachrome 64 using a bellows with a re- 
versed 55-mm Nikkor macro lens. Re- 
production ratio is 2:1; enlargement is 
520 percent. 
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Telescopes, such as this Questar, can produce life-size images on 
film from long shooting distances—shots you couldn't get any 
other way. But they are very difficult to use. Here, the author 
shoots a gypsy moth laying eggs 15 feet up in an oak tree. 


Of these, I favor the Tamron. It will focus closer than the 
others, providing a 1:2.8 reproduction ratio. None of the 
others can do better than 1:4 without accessories. 

The main drawback of these lenses is that they all 
achieve maximum reproduction ratios at their longest 
focal lengths. Hand-holding a 200-mm lens is hard enough 
when you are shooting at normal working distances. It's 
even more difficult when you move in close. You almost 
have to use fast film—in the ASA 400 range—even in 
bright sun if you want to do hand-held work. It's the only 
way you can get the necessary fast shutter speed (at least 
1/250 sec.) to minimize camera shake, and small aperture 
(f/16 or so) for decent depth of field. 

Macro zooms in a range of shorter focal lengths (28-80 
mm or 35-105, for example) can solve these problems to a 
certain extent. But such lenses are very difficult to design 
and still maintain all the best handling features. 

To get larger reproduction ratios with macro zooms, you 
can use a 2X multiplier, an add-on element that doubles 
the focal length ofthe lens. It can turn an 80-200-mm into a 
160-400, for example, doubling maximum image size. 

Personally, I don't care for the concept. A multiplier cuts 
the speed of your lens by two stops, and makes focusing 
more difficult. It forces you to use extra-long focal lengths 
and exaggerates the problems of camera movement and 
depth of field. It adds bulk, and takes time to put on. 

A better approach, in my opinion, is to add a close-up 
lens. Sigma's 80-200-mm f/3.5 zoom comes with a close-up 
lens that brings the maximum reproduction ratio to 1:2. 

Macro zooms can't match the optical performance of a 
fixed-focal-length macro lens (see below). Both sharpness 
and contrast suffer. But for the average photographer 
shooting five-by-seven color prints, the difference is nil. 


Macro lenses 


Macro lenses offer the utmost in sharpness and flatness 
of field, especially important if you are copying flat work. 
They are complete lenses with extra-long focusing helicals 
that let you focus from infinity down to one-half life-size. 
Some go all the way to 1:1 without extension tubes. How- 
ever, most come with extension tubes or accessory lenses 
that give a 1:1 reproduction ratio. 

Typically, macros are made in two focal-length ranges. 
Most are in the 50-55-mm range. Another group runs from 
90 to 105. Most of these lenses are fairly slow, around f/4. 

For most purposes, I favor the 90's and the 105's. They 
are short enough to hand-hold, yet they give you about 
double the working distance of the shorter macros. For use 
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Matched multiplier (attached to camera), used with Vivitar 75- 
205-mm macro-zoom lens, will give images up to half life-size 
(1:2) on the film. The lens will give a 1:4 reproduction ratio with- 


out the multiplier. One control ring zooms and focuses. 


with a copy stand, the 50- or 55-mm size is preferable. 

Most macros are made by camera manufacturers to fit 
their cameras, but there are some good ones made by inde- 
pendents such as Vivitar, Sigma, and Tamron. In fact, one 
of the finest is the Vivitar 90-mm f/2.5 Series 1. It has 
extremely high resolution and contrast, and is also quite 
fast for a macro. The lens is no longer made, but it's some- 
times available—often at very low prices. 


Close-up lenses 


These are not complete lenses, but rather simple menis- 
cus-type attachments (convex on one side and concave on 
the other). They thread onto the front of the camera lens 
and allow it to focus closer. They are made in various 
strengths indicated by diopter numbers. The higher the 
number, the closer the lens will let you focus. 

The magnification a close-up lens will give depends on 
the lens you use it with. As a rule, the longer the prime 
lens, the greater the magnification. Close-up lenses with 
the lowest diopter number (+1) will deliver a reproduc- 
tion ratio of 1:20 with a 50-mm lens, while a +3 will 
give you about 1:7. You can combine two close-up lenses 
for even greater magnification, but optical performance 
will probably suffer. Spiratone's Lifesizer will give you 
very close to a life-size image with a normal lens. 

Close-up lenses are compact, easy to use, and relatively 
cheap—usually under eight dollars. They will not change 
your exposures, but they tend to cut resolution and con- 
trast somewhat. And they do not produce true flat-field 
focus. When buying close-up lenses, it's best to take your 
camera to the store and actually try a few. 


Extension tubes 


These are little more than metal tubes that mount 
between your lens and camera to move the lens farther 
from the film plane and thus increase your ability to focus 
close. 

Despite their simplicity, they have a lot going for 
them. They contain no optical elements, so they won't 
degrade the quality of your prime lens. And while they are 
not as fast and convenient as a macro lens, they are cer- 
tainly easier to handle than a bellows (see below). 

Tubes are usually sold in sets of three or so, each of a 
different length. You can use them singly or in combina- 
tions to achieve up to 50 mm of extension between camera 
and lens. When the amount of extension equals the focal 
length of the lens (i.e., 50 mm of extension tubes with a 
50-mm lens) you'll get a life-size reproduction ratio. 


More ways to move in close: Two fine macro lenses (top) are the 
55-mm Nikkor and 90-mm f/2.5 Vivitar. The Vivitar, with its spe- 
cial macro adapter, can produce a life-size (1:1) image on the 
film. The Nikkor does the same with an extension tube (both 
attachments are shown below the lenses). Used alone, both 
lenses give a 1:2 (half life-size) maximum reproduction ratio. 
Close-up lenses (center) thread onto the front of a prime lens. 
They come in a range of powers to give various reproduction 
ratios. At the extreme left of the picture is a special Spiratone 
split close-up lens. It lets you shoot half a photo at close range, 
the other half at a distance. A bellows (above) gives you the long 
lens extension you need for superclose-ups—in the 1:1-10:1 
(magnified 10 times) range. Here the bellows is fitted with a 35- 
mm lens mounted in reverse. The shorter the lens, the greater 
the magnification when used with a bellows. 


One major drawback of exter iun tubes is that they 
decrease the amount of light that reaches the film. If your 
camera has a light meter that reads through the lens, it 
will automatically compensate for the loss of light. If not, 
you must do the compensating with a mathematical for- 
mula (available in manuals on extension-tube use). 

You can buy tubes either with automatic diaphragm 
coupling, or in a strictly manual design. The automatics 
couple to your lens and camera’s automatic linkage. But 
with the manuals, you must focus with the lens at maxi- 
mum aperture, then stop down to shoot. 

The automatics are much more convenient, especially 
for hand-held work. A decent set from an independent 
maker should cost about $40. 


Bellows 


For images from life-size up to about 10:1 (magnified 10 
times), nothing can beat a bellows focusing attachment. A 
bellows works on the same principle as an extension tube: 
The more the lens is extended, the closer it will focus. But 
unlike tubes, a bellows offers a continuous range of mag- 
nifications. The other bane of extension tubes—loss of 
light—applies equally to bellows, however. 

Like extension tubes, bellows come in both automatic 
and cheaper manual types. The main problem with a man- 
ual bellows is that you can forget to stop down, and thereby 
blow a whole shooting session. Or you may nudge your 
camera when you change the aperture; when you are 
shooting at 5:1, depth of field is nonexistent, so moving the 
camera a millimeter can throw everything out of focus. 

A simple automatic bellows from an independent man- 
ufacturer might run around $40; an automatic from a 
major camera maker can easily cost five times that. Why 
the difference? The big-bucks bellows will be more rigid 
and carefully aligned. It may feature tilts and swings like a 
view camera for depth of field and perspective control, plus 
markings that give magnification ratios. 


Reversing rings 

These are simple adapters that let you mount your lens 
in reverse on the camera or on a bellows or extension tube. 
Used backward, a normal 50- or 55-mm lens or a wide- 
angle lens becomes a magnifying glass. The focal length of 
the lens determines the reproduction ratio you can get. The 
shorter the lens, the greater the magnification. With the 
55-mm Nikkor, for example, mounting it in reverse direct- 
ly on the camera will give a reproduction ratio of about 1:1. 
With the 20-mm Nikkor, reversing the lens gives you near- 
ly a 3:1 magnification. 

The camera’s automatic diaphragm does not work with 
the lens reversed. To focus, you set the lens on infinity, 
then move the camera relative to the subject. 

A reversing ring, at maybe $7—$15, is the cheapest way 
to shoot close-ups at life-size reproduction ratios and larg- 
er. But not all lenses will work reversed, so try one with 
the lens you want to use before buying. 


Telescopes 


These were not really designed for close-up work, but 
some of them will focus so close that they can deliver 
life-size images. 

Be warned, however, that the tremendously long focal 
lengths of these scopes make them very difficult to use. 
Just finding your subject and bringing it into sharp focus 
can take a minute or more. Any vibration, however slight, 
will cause the image to jump around. You must use a stur- 
dy tripod and cable release, and lock your camera mirror 
up for best results. Add to these problems the fact that 
telescopes are very slow (the Questar is effectively about 
f/45 when used with its close-up ring), and you'll have a 
hard time using all the optical quality of a good scope. lis] 
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focus 
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Now electronics provides EE = 
point-and-shoot a | == 
photography 32—28 


Infrared, sonar, CCD’s... 
they're all part of taking 
sharp photos effortlessly 


By ED JACOBS 


If you asked experts at leading photo- 
processors to name the most common 
problems they see in their customers" 
pictures, they'd quickly tell you: im- 
proper exposure, poor framing, and 
bad focusing. Automatic systems now 
take care of exposure for many people. 
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LED 
Framing is still in the photographer's 
head. And, until recently, so was 
focusing. But now sophisticated elec- 
tronic systems are beginning to put an 
end to that. 

A whole new generation of cameras 
has sprung up in the last three years, 


How the five current auto-focus systems work 


HONEYWELL VISITRONIC 


Honeywell's Visitronic system compares the voltage outputs of 
two five-panel photosensor arrays. Each panel's voltage varies 
individually in response to the amount of light falling on it—the 
ambient light reflected off the subject and gathered by two mir- 
rors, one fixed and one movable. As the moving mirror scans, 
the image its sensor array "sees" changes, and with it the indi- 
vidual panel voltages. When the system's integrated circuit 
detects matching voltage patterns from both arrays, it can cal- 
culate the range, using trigonometry. Then, like other available 
systems, it directs electromechanical lens focusing via a servo- 
motor. In Canon's CAFS, an infrared-emitting diode transmits a 
narrow beam as it scans the viewing area. When the beam is 
reflected back to the camera, the receptor's electrical output var- 
ies with the beam's strength. That output's peak is related to the 
emitter's angle by the system's integrated circuit to calculate 
range. Canon's SST is similar to Visitronic, except that light trav- 
els through two windows on top of the lens housing to fixed 
mirrors and image-forming lenses, then to opposite sides of a 
mirror prism. The two images are reflected to a 240-segment 
CCD (charge-coupled device), which converts light to electrical 
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HONEYWELL VISITRONIC TCL 


signals whose outputs are monitored by a microprocessor. A 
microcomputer considers the difference between these signals, 
notes the current position of the lens, and tells the motor which 
way to move the lens. In Polaroid's sonar, the transducer emits a 
single “chirp” of four descending ultrasonic frequencies (60, 57, 
53, and 50 kHz). The time between transmission and the echo's 
return determines range. In Honeywell's Visitronic TCL, some 
light from the camera’s lens is allowed to pass through the cam- 
era's main mirror and is deflected by a second mirror toward 
rows of paired CCD detectors (only one pair shown). Microlenses 
covering each CCD pair allow each detector in that pair to “see” 
light coming only from one side of the camera lens. When the 
subject is in focus, both receive equal amounts of light, so they 
produce equal voltages. An IC monitors the voltages produced, 
and when the outputs of all the "rights" match those of all the 
“lefts,” it knows the image is in focus. Because the IC monitors all 
the outputs, itcan also spot in which direction the image is out of 
focus. Then, depending on the camera maker, it would either 
indicate the direction by LED or LCD displays in the viewfinder or 
directly command the focusing servomotor. 


using advanced technology to elimi- 
nate what is for most people the hard- 
est part of photography: focusing. 
These cameras incorporate automatic 
exposure as well, so they’re true point- 
and-shoot cameras, and they are revo- 
lutionizing amateur photography. As 
Canon spokesman Mike Matzkin put 
it, “Before these cameras came along, 
for many people taking a photograph 
was like pulling the handle on a slot 
machine. Now they don’t have to wor- 
ry; they can concentrate on the 
image.” 


Active and passive systems 


There are two basic categories of 
auto-focus systems: active, those that 
generate and transmit some form of 
ranging signal; and passive, those 
that gather information only from 
reflected ambient light. 

Until recently, there were just four 
AF systems: Honeywell Visitronic, 
Polaroid sonar, Canon CAFS (Canon 
Auto Focus System), and Canon SST 
(Solid State Triangulation). They are 
available in three types of cameras: 
super 8 movie, instant, and 35-mm 
viewfinder cameras, A fifth system, 
Honeywell Visitronic TCL (Through 
Camera Lens) will be in production 
in 1981. A sixth, by Seiko, was intro- 
duced too late for us to show details. 

Without a technological break- 
through in another field, however, 
auto-focus might still be just a labora- 
tory curiosity. “It took the develop- 
ment and maturation of integrated- 
circuit technology,” Honeywell Visi- 
tronic engineering manager Norman 
Stauffer told me, “before we could 
have a system that could handle all of 
the complex functions and still fit in a 
camera.” 

Several AF systems have been 

Continued 


Following, framing, and focusing on asso- 
ciate editor Elaine Smay as she runs 
toward the camera in the five-frame se- 
quence at top would have been nearly 
impossible for most amateurs—and many 
pros—just a couple of years ago. The 
speed with which focusing changes must 


be made increases rapidly as the subject 
nears the camera and depth of field rapid- 
ly decreases. But a whole new generation 
of cameras with sophisticated sensors 
and circuitry has virtually ended the prob- 
lem. Ten are shown above. Their specifica- 
tions are in the buyer's guide that follows. 


shown in prototype form over the 
years, but the first to go on sale was 
Honeywell’s Visitronic module, now 
used in 13 cameras worldwide. It 
made its debut in the Konica C35 AF 
in 1977. This system compares image- 
generated signals and resolves range 
through triangulation. Then, like the 
others, it directs the positioning of the 
lens through electromechanical servo 
systems [PS, Dec. ’77]. 

One of Honeywell’s biggest techno- 
logical problems was developing tiny 
comparison-signal-generating photo- 
sensors so evenly matched in response 
that the 10 in each Visitronic module 
together would vary voltage by only 
a couple of percent throughout their 
working range. 

The second AF system put into pro- 
duction was Polaroid’s sonar, which 
Dr. Conrad Biber began working on in 
1965. Polaroid’s big breakthrough 
was a capacitive transducer that uses 
thin, gold-plated plastic film to 
produce the system’s sound beam. 
When the system is actuated, a spe- 
cially programmed clock times the 
beam’s interval from transmission 
until return and feeds the complex 
logic circuitry that focuses the lens. 

Canon’s infrared CAFS was intro- 


duced late last fall, and is used only in 
the company’s 35-mm AF still cam- 
era. It employs a scanning infrared 
beam and resolves range by triangu- 
lation once the beam is reflected back 
to a sensor on the camera. 

Canon’s SST, which was introduced 
this spring, is also used only in one 
camera, the Canon AF514XL-S movie 
camera. Like Honeywell’s Visitronic 
system, it compares image-generated 
signals from its sensor array. A 
charge-coupled device that has 240 
segments (matrices of tiny photosen- 
sitive diodes that produce current in 
response to light) represents the first 
application of a CCD in a production 
camera. 

The next AF system to come along 
may well be Honeywell’s Visitronic 
TCL, which also uses CCD's. In a mod- 
ule only 10-mm square and four-mm 
thick, 48 pairs of CCD's are arranged 
in two rows of 24 pairs. Each detector 
in each pair sees only light from one 
side of the camera's lens. When the 
signal patterns of all the "rights" 
match those of all the "lefts," the 
image is in focus. If not, the system 
detects in which direction the lens is 
out of focus. Then, depending on the 
camera maker, it will either indicate 


A look inside some of the systems 


Honeywell's tiny Visitronic module (top 
left) is the brain behind 12 of the 16 AF 
cameras in America. The highly magni- 
fied view of its integrated circuit (bottom 
left) clearly shows the five-panel photo- 
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sensor arrays. Autofocusing in future 
SLR's will be controlled by Honeywell's 
tiny, 10-mm-square Visitronic TCL mod- 
ule (bottom right). Non-photographic ap- 
plications of sonar-ranging technology 


the direction you must focus (via 
LED's or LCD's) or direct a servomo- 
tor to focus the lens. 


Easy to use 


To get firsthand experience with 
the current systems, I gathered eight 
AF still cameras and two movie cam- 
eras. To test them I took them on pic- 
nics, shot candid photos of people and 
pets, took shots of interiors, spent an 
afternoon at a sailplane base, and took 
in air shows and professional auto 
races. 

Some cameras I just randomly took 
out of the box, loaded, and used. Oth- 
ers I used after consulting the owner's 
manuals. 

Physically, the 35-mm models are 
all about the same: a little over five 
inches wide, three inches tall, and two 
inches deep. All have built-in flash 
units, some of which pop up to use. 
Their lens specifications are all iden- 
tical. 

They're all easy to use. You just 
load them, point them, press the shut- 
ter release, and advance the film (the 
Canon even does that and rewinds it 
for you). With their automatic expo- 
sure and focusing you can be confident 
of getting clear, well-exposed photos 


E PE 
are encouraged by Polaroid's designer's 
kit (top right), which includes an experi- 
menter's circuit board plus the sonar 
transducer and circuit board from a Pron- 
to instant camera. 


PS buyer's guide to auto-focus cameras 


Camera/lens 


Canon AF35M _ 


We Price 


Built-in, 


14.31 Power film advance & rewind, self-tim- 


5. 

38 mm, 12.8 pop-up. 2 er, battery-check/low-light LED 

Chinon 35F-A vis 1/8-1/500 25-400 Yes  Builtin 524х295х 1375 $240 Lowlight LED, low-power shutter lock, 
38 mm, 1/2.8 2. auto-focus indicator LED 

Fujica Flash Auto Focus vis 1/8-1/500 50-400 Yes Built-in 5.20x3.01x 1201 $290 Lowillumination focusing light, low- 

8 mm, 12.8 217 light LED, ASA window 

Konica C35-AF vis 1/60, 1/125, 25-400 No Builtin 5.20 х 2.99 х 13.25 $234 Range indicator on front, flash-ready 
38 mm, 12.8 1/250 pop-up 213 light visible from top & side 

Mamiya 135AF vis 18-1450 25-400 Yes  Builtin 520 х 295 х 11.66 $190  Lowight LED, camera-shake warning 
38 mm, 12.8 2.2 LED, doubie-exposure lockout 

Minolta Hi-Matic AF vis 18-1430 25-400 Yes Вий, 528х299х 12.37 $240  Noncancellable self-timer, low-light 
38 mm, 1/2.8 pop-up B LED, flash-ready light 

Rolleimat AF vis 18-1450 25-400 Yes Built-in 5.31 х 303 х 1343 $160 Focus distance indicated before expo- 
38 mm, 12.8 215 sure, flash-ready light 

Yashica Auto Focus vis l/60-1/360 25-500 Yes Built 516х303х 1413 $287 En) indicator on front of camera, 
38 mm, 12.8 pop-up 2:20 


Polaroid Sonar Pronto 


3.63 x 4.25 x 
5.50 


“a shutter lock, self-timer 


Exposure compensator, manual focus, 


114 mm, 19.5 accessory low-light LED 
Polaroid Sonar SX70 na. Yes — Flashbaror 10х 40х90 2400 $250 Singleens reflex, exposure compensa- 
116 mm, 1/8.0 tor, low-light LED, manual focus 


Bell & Howell М545 


18 (24, 9, 1, 


9.92 x 6.60 x 
312 


First. moduiar-conetruction super 


8.5-34 mm, {1.2 interval, sepa- With camera 
rate module) AF 

Bell & Howell SoundStar AF — VIS 18 40-160 Yes па. 9.00 x 875 x 48:00 $500 Power zoom, battery test, under-expo- 
8.5-24 mm, 2.25 sure warning, 

Canon AF514XL-5 SST 18, 24 40-250 Yes па 9.21 x 535 х 5866 $750 Power zoom, remote shutter-release 
9-45 mm, 11.4 2.52 capability, battery-check LED 

Chinon 60AFXL vis 18 25-160 Yes па 886х650х 5724 $850 Power zoom, multi-LED information 
8-48 mm, f/1.2 2:87 center, remote control 

Elmo 3000AF vis 18 25-160 No na. B64 % 7.09 x 5653 $950 Power zoom, battery-check LED, re- 
9-27 mm, (1.2 3.1 mote shutter, built-in microphone, 

dual-source sound mix 
Sankyo Sound XL-320 Super- — VIS 18 40-160 Yes па 874x 571 x 4595 $550 Power zoom, remote-control micro- 
troni 213 phone, battery-check LED 


ic 
10-30 mm, t/1.2 


"With batteries IFR=infrared SON=sonar SST=Solid State Triangulation VIS=Visitronic 


virtually every time. There are some 
exceptions, of course, and they'll be 
covered later. 

The only two AF instant cameras 
are the Polaroid sonar models, which 
differ from each other significantly. 
The Pronto is a viewfinder camera, 
while the SX-70 is the only auto-focus 
SLR available, It is also the lone AF 
camera that lets you preview where 
the lens is focused (you look through it 
to compose your picture). 

All of the currently available AF 
movie cameras but the Canon use the 
Honeywell Visitronic module. The 
Sankyo and Canon models I tried were 
compact, well-balanced fore and aft 
(though, like most movie cameras, 
top-heavy), and easy to use. Results 
were pleasing on stationary scenes, 
slow-moving objects, and fast-moving 
targets at moderate-to-long range. 
Their results with very fast subjects 
passing close by, however, were disap- 
pointing—but that seemed true of all 
the AF cameras. 


Ups and downs 


Each system does have strong and 
weak points, which vary with the dif- 
ferent technologies. The Canon CAFS 
infrared system, for instance, has a 
very narrow 1.5-degree focusing spot. 
It can easily look between the slats of 
snow fencing from two feet away and 
give you a sharp picture of what lies 


beyond. But point it slightly off a nar- 
row target, and you'll probably have 
something else in focus. Since it’s an 
active system and generates its own 
ranging signal, CAFS will work per- 
fectly well even in pitch black. But it 
can be fooled by glass and other glossy 
surfaces, as well as those that absorb 
infrared. 

The focusing field on Canon's pas- 
sive SST module (movie camera only) 
is very much wider, perhaps too wide. 
In one panning sequence at the sail- 
plane base, the camera began to focus 
on a nearby flagpole before it came 
into either the viewfinder or the actu- 
al frame of the film. On the other 
hand, as a passive system which mere- 
ly gathers information from its field of 
view, it is seldom fooled by glass, 
open-weave fencing, stray objects in 
the foreground, or infrared-absorbing 
surfaces. However, low light, repeti- 
tive patterns, low-contrast subjects, 
and waving plants can confuse it. 

Honeywell’s Visitronic system, 
which pioneered the auto-focus revo- 
lution, is also passive. As such, it has 
the same strengths and weaknesses, 
except that the AF sensing area is a 
reasonable 10 degrees wide. Also, one 
camera manufacturer has done some- 
thing about low-light conditions. The 
35-mm Flash Fujica Auto Focus has a 
small, built-in spotlight that illumi- 
nates your subject to help the camera 


focus on it in the flash mode. That’s 
important since the flash setting is 
determined by the lens focus point. 

Polaroid’s sonar ranging is another 
active technique. Its ultrasonic beam 
cannot penetrate glass, and can be 
reflected completely away from the 
transducer by angled glass or other 
hard surfaces, causing the lens to 
focus at infinity. It can also be fooled 
by distracting objects in the fore- 
ground, but it is unaffected by low 
contrast and darkness. And its 10- 
degree-wide beam won't easily miss 
narrow targets the way the infrared 
system can. 

The Polaroid instant cameras are 
fully automated, and have the great 
advantage of handing you what will 
quickly become the finished picture. 
Youcan see your results immediately, 
and make any needed corrections. The 
Polaroids are, however, bulky. 

The compact and fully automatic 
35-mm cameras, on the other hand, 
may well be the epitome of the point- 
and-shoot, take-along camera. They 
easily slip into a jacket pocket or 
purse, and they do virtually every- 
thing for you (except produce the fin- 
ished print on the spot). That may 
qualify them as the ideal "family" 
camera, a highly desirable second 
camera, or even just what the pro 
needs to carry for "grab" shots that 
suddenly pop up. u 


DECEMBER 1980 ! 99 


Camera. 
electronics 


launches photography 
into the 2° century 


Guess what's lurking in 
the latest cameras— 
integrated circuits, 
microprocessors, and 
quartz oscillators 


By ROBB SMITH 


Ten years ago, many casual photogra- 
phers thought the 35-mm single-lens 
reflex (SLR) camera was too compli- 
cated. You just about needed a Ph.D. 
to take a picture, the critics howled. 
Now, other critics have dubbed the 
new SLR cameras themselves 
Ph.D.'s—for "Push here, Dummy." 

And indeed these cameras are very 
easy to use. The reason: sophisticated 
microelectronics. But they're not just 
for dummies. Their advanced elec- 
tronic features offer advantages for 
photographers at every level: 

@ Electronic components аге 
cheaper than mechanical parts, and 
fewer parts are used. Consequently, 
you can buy a better camera for $300 
today than you could five years ago. 

ө Electronic components tend to be 
reliable, so repairs are minimized. 

* The cameras are smaller and 
lighter—and have more features. 

* Most important, these new fea- 
tures improve your percentage of good 
exposures and even extend your range 
of picture-taking possibilities. 

To get a feel for the current genera- 
tion of electronic SLR’s, I investigated 
eight cameras that represent the price 
range available. My selections: the 
Canon A-1, Contax 137 MD Quartz, 
Konica FS-1, Mamiya ZE, Minolta 
XD-11, Nikon F3, Olympus OM-2, 
and Pentax ME Super. Although they 
handled somewhat differently and 
some had more features than others, 
they all took fine pictures. 


30^ | POPLAR SCIENCE 


And they all have these features: 
automatic exposure controlled by 
electronic circuits, matched (dedicat- 
ed) strobe units that make flash expo- 
sures pretty much foolproof, and view- 
finders packed with information. 


Automatic exposure 


Every automatic-exposure camera 
must integrate and act upon four vari- 
ables: film speed (ASA rating); lens 
aperture (the f-stop); exposure time 
(shutter speed—in a focal-plane-shut- 
ter SLR camera, the time interval 
between the release of the first and 
second shutter curtains); and the light 
reflected from the subject. 

Different cameras handle these 
variables in different ways. The cam- 
era may be a shutter-priority type, for 
example. That means you select the 
shutter speed and the camera will 
choose the f-stop. Or it may be an 
aperture-priority camera: You set the 
f-stop and the camera will take care of 
shutter speed. A couple of the cameras 
in our group, the Canon A-1 and the 
Minolta XD-11, let you choose either 
shutter or aperture. 

Most of these cameras also have a 
manual mode, which lets you select 
both shutter speed and aperture. And 
the Canon A-1 has what is called pro- 
grammed exposure, as well: The cam- 
era controls both—much like a point- 
and-shoot instant camera—based on a 
program in the memory of the cam- 
era’s microcomputer. 

Early automatic-exposure SLR's 
were shutter-priority cameras, and 
their works were mostly mechanical: 
Light passing through the lens struck 
a photocell, changing its conductivity, 
thus governing the flow of electricity 
from the battery. This current caused 
an ammeter coil to rotate, deflecting a 
needle. The needle is what you saw in 


the viewfinder, indicating the f-stop. 
When you pressed the shutter release, 
a trapping blade or serrated plate 
physically pinned the needle in posi- 
tion. Other mechanical devices then 
communicated the relative position of 
the trapped needle to the lens, where 
more gizmos closed the lens dia- 
phragm to the correct aperture. But as 
mechanical parts suffered wear, expo- 
sures became inaccurate. 

Now microcircuits have taken over 
many of those functions. Electronic 
cameras differ considerably, but share 
certain basic principles. In an aper- 
ture-priority camera, the ASA you set 
and the f-stop you select go to the con- 
trolling microcircuit as electrical in- 
puts through variable resistors. When 
you push the shutter button, the mir- 
ror swings up, the lens stops down, 
and you get a final light reading from 
a photocell, usually a photovoltaic 
type, which generates an electric cur- 
rent in response to light. This then 
becomes the basis for the timing ofthe 
shutter. Shutter speeds can be contin- 
uously variable. 

Some electronic cameras use a 
memory capacitor and a timing capac- 
itor to determine the exposure. The 
memory capacitor accumulates volt- 
age according to the intensity of the 
light. When the shutter button is 
depressed, this capacitor stops accu- 
mulating voltage and holds what it's 
got. Now the front shutter curtain 
opens and the timing capacitor starts 
accumulating voltage. When its volt- 
age matches that in the memory 
capacitor, the controlling electronic 
circuit sends a signal to an electro- 
magnet, which releases the rear shut- 
ter curtain, making the exposure. 

Some electronic cameras, however, 
are controlled by microprocessors, 
which handle only digital signals. In 


Flexible circuit boards, such as this marvel of design in the new Nikon F3, are the heart of electronic cameras coming on market. 


these, the ASA and f-stop you select 
and the reading from the photocell go 
to an analog-to-digital converter and 
are stored in the microprocessor's 
temporary memory as binary num- 
bers—bits. In its permanent memory 
is the information necessary to calcu- 
late the proper shutter speed given 
these three variables. This it does, in 
the form of a bit count; and when the 
proper count is reached, it signals an 
electromagnet, which snaps shut the 
second shutter curtain, completing 
the exposure. Some cameras use a 
quartz oscillator, as used in electronic 
watches, to provide a very accurate 
time base for the bit count. 

The Konica FS-1, an electronic 
shutter-priority camera, also uses a 


digital microprocessor. In it, the shut- 
ter speed you select goes to the micro- 
processor as a bit count, and it deter- 
mines the f-stop. To actually set the 
proper f-stop, an aperture ring within 
the camera moves the one on the lens 
through mechanical linkages. But the 
microprocessor detects the movement 
electronically, in the form of pulse sig- 
nals, and when they coincide with the 
correct bit count it has computed, the 
microprocessor sends a signal to stop 
the aperture ring. With all s; 
these complex events happen almost 
instantaneously. 

Does all this complexity mean that 
electronic cameras are a nightmare to 
repair? L asked Larry Lyells, technical 
service director of the National Cam- 


era Repair School. "They are a plea- 
sure to work on," he told me. "The 
most frequent problem requires just 
the simple adjustment of a resistor." 
When an all-mechanical SLR is 
brought in for repair, it usually needs 
lubrication, adjustment, and replace- 
ment of worn parts. 


Dedicated flash units 


Electronic circuitry has made to- 
day's SLR's nearly as automatic when 
used with matching strobe units as 
they are for available-light photogra- 
phy. Dedicated flash units, available 
as accessories, couple with the circuit- 
ry in the camera bodies and automat- 
ically set the camera to the correct 

Continued 
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Mamiya ZE is microprocessor-controlled, with a quartz oscillator 
providing a time base. It is an aperture-priority camera with no 
manual mode (an exposure-compensation dial allows compen- 
sation as much as two stops up or down from that computed). An 
auto-exposure lock freezes an exposure. LED dots in the view- 
finder indicate shutter speeds from 1/1000 to 1/30 second, plus 
LT for exposures as long as one second. Flashing LED's indicate 
under- and over-exposure. Price of the ZE: $320. 


Pentax ME Super ($336) is an aperture-priority camera with a 
manual mode. In manual, you change shutter speeds with push 
buttons (on top of camera to the right of the viewfinder); one 
raises the speed, the other lowers it. LED’s in the viewfinder are 
color-coded and show shutter speeds from 1/2000 to four sec- 
onds. LED’s also give flash-ready signal, manual-mode opera- 
tion, under- and over-exposure. An automatic film winder (an 
accessory) doubles as a handgrip. 


Konica FS-1 is a microprocessor-controlled, shutter-priority cam- 
era with manual override. It has a built-in automatic film winder 
(front left) and an automatic film loader: Just pull the film tongue 
over the take-up spool, and close the back. The autoloader winds 
the film to the first frame. The viewfinder has LED dot indicators 
that display lens apertures from 1.4 to 22; there are also under- 
and over-exposure warnings, a low-battery signal, manual- 
mode signal, and a flash-ready light. Price: $445. 


Canon 
Т ШИП 


I 
п 


Canon А-1 is а dual-priority camera—you set either the shutter 
speed or f-stop, the microprocessor selects the other. It also has 
а programmed-exposure mode (the camera selects both f-stop 
and shutter speed) and manual mode. The LED viewfinder dis- 
play gives f-stop and shutter speed digitally, and includes a man- 
ual-mode indicator and a flashing error signal to indicate incor- 
rect operation. Brightness of the LED display varies according to 
ambient light, and you can turn it off. Price of the A-1: $499. 


flash-synchronization speed. Result: 
no more partly blank frames. The cou- 
pling of flash to camera is done via a 
hot shoe on the camera, which also 
serves as a flash mount, or through 
flash-synchronization cords, which let 
you use the flash remotely. 

Location of the contact pins on the 
shoe varies from camera to camera, as 
does the circuitry controlling the flash 
(it can use voltage, current, or resis- 
tance triggers). Consequently, dedi- 
cated flash units are not interchange- 
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able. In fact, until recently each cam- 
era manufacturer made its own, and 
independent companies were out of 
the game. Now Alfon International 
has introduced the Alfon Multi-Dedi- 
cated Computer Flash. Its mounting 
shoe contains all the contacts needed 
to use with Nikon, Canon, Minolta, 
and Pentax cameras. The specific ones 
it uses, however, depend on a switch— 
throw it to the correct position for 
your camera. Sunpak, too, has a sys- 
tem to replace the dedicated flash (see 


"Photography in the '80's," this issue). 

For automatic exposures, most sys- 
tems have a sensor on the flash unit 
that measures the light reflected from 
the subject. But the Nikon F3, Contax 
MD Quartz, and Olympus OM-2 have 
sensors within the camera that mea- 
sure flash output reflecting directly 
off the film for highly accurate expo- 
sures. When enough light has been 
measured, an electronic circuit sig- 
nals the flash to halt. 

Top-ofthe-line auto-flash units 


usually contain energy-saving thyris- 
tor circuits that actually cut off 
energy flow from the capacitor at that 
point. Simpler units such as the Alfon 
simply dump any excess charge into a 
quench tube, which wastes the energy 
and lengthens recycling time. Typical 
dedicated flash units will not fire until 
fully recharged. 


New viewfinder formats 


All these electronic SLR’s present a 
great deal of information in the view- 
finder, but they use different formats. 


The majority have tiny light-emit- 
ting-diode (LED) indicators that light 
up beside the relevant number on a 
scale. The Canon А-1 shows the f-stop 
and the shutter speed in LED digital 
readouts. The advantage of LED's: 
You can easily see these bright little 
lights, even against a dark back- 
ground. The LED's are usually actu- 
ated when the shutter is lightly 
depressed. They cannot be left on; 
they draw heavily on the batteries. 
Because of the large current re- 
quirement of LED's, Nikon uses a dig- 


Four models: what you see in the viewfinder 


Nikon F3 is an aperture-priority camera 
with shutter speed shown via an LCD; in 
manual mode an “М” also appears, and 
minus and plus signs indicate under- and 
over-exposure. The F3 is microprocessor- 
controlled with quartz timing of manual 
shutter speeds (from 1/2000 to eight sec- 
onds). Price: $947. 
1. Digital exposure infor- for  center-weighted 
mation (LCD) metering 
2. Aperture (direct read- 4. Microprism collar 
out) 5. Split-image range- 
3. 12-mm reference circle finder 


Contax 137 MD Quartz viewfinder has 
LED display as shown. This is a micropro- 
cessor-controlled, quartz-timed aperture- 
priority camera with no manual mode. An 
AE lock and exposure-compensation dial 
allow variations from the computed expo- 
sure. Price: $684. 


1. Exposure - compensa- 
tion LED 

2. Frame counter 

3. Split-image range- 
finder 


Microprism collar 


nanpa 


APERTURE PRIORITY 


Olympus OM-2 is an aperture-priority 
camera with a manual mode. The view- 
finder has a needle that indicates shutter 
speed in auto mode; just the metering 
index shows in manual. Flash-ready, 
flash-exposure-okay signals and an expo- 
sure-compensation warning also appear 
in the viewfinder. Price: $542. 
i only) 

4. Needle 
5. Index for manual ex- 

posure 


SHUTTER PRIORITY 

1. Microprism collar 

2. Split-image range- 
find 

3. LED indicators 

4. Shutter-speed scale 

5. Aperture 

6. Over- and under- 
exposure LED's 

7. Aperture scale 

8. Shutter speed 


ital liquid-crystal display (LCD) for 
the F3. An LCD draws only a fraction 
ofthe current required for an LED. In 
low light you push a button and a tiny 
incandescent bulb lights the display. 


The crystal ball 


Specific innovations in camera de- 
sign are hard to predict. They depend 
as much on marketing decisions as on 
advances in electronics. But some 
trends are apparent—such as the one 
toward automatic-focusing SLR cam- 
eras (see the article in this issue). 

Ken Okun, general manager of 
Nikon's camera-design department, 
believes the microprocessor will be a 
key element in developing a camera 
that can compensate for tricky light- 
ing. Intense backlighting and unusu- 
ally bright or dark scenes cause prob- 
lems for auto-exposure cameras. To- 
day, the photographer must alter the 
exposure to get a good picture. "With 
some creative thinking and five years 
of research and development, cameras 
may be able to compensate automati- 
cally," says Okun. 

Another trend is to let electronics do 
the communication between lens and 
camera. The Mamiya ZE has three 
electronic contacts on the camera that 
mate with contacts on the lenses, tell- 
ing the microprocessor the maximum 
aperture of that particular lens. The 
lenses have seven more contacts. 

What will they be used for? The 
just-introduced ZE 2 uses three more 
of the contacts to tell the microproces- 
sor the focal length of the lens. With 
that information, it will decide when 
you are about to use too slow a shutter 
speed for a hand-held picture, and 
warn you with an audible signal. The 
remaining four contacts remain Mam- 
iya's secret. 

Looking further ahead, there is 
speculation about a liquid-crystal ap- 
erture/shutter that would eliminate 
many more moving parts in an SLR. 

Without doubt, exciting things are 
coming to cameras via electronics. 
But if you're looking for a high-quali- 
ty, reasonably priced, easy-to-use SLR 
that will take first-rate pictures—you 
can get it today. ш) 


Minolta XD-11 is а dual-priority camera 
with LED indicators in the viewfinder that 
show either shutter speed or f-stop, 
depending on the mode in use. Numerical 
readouts give other information. In shut- 
ter priority, this camera automatically 
raises or lowers the selected shutter 
speed if the required aperture is outside 
the range of the lens (an LED blinks a 
warning in the viewfinder). Price: $528. 
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Rubber bump 

A yellow warning strip is se- 
cured by cable at a national 
recreation area in Ohio. The 
rubber speed bumps were 
developed by Goodyear for 
traffic control in congested 
areas such as parks and 
shopping malls. The strips 
are 20 ft. long and 14 in. 
wide. 


Troop carrier 

All four crawler tracks on this 
Swedish Army troop carrier 
are driven for exceptional 
mobility in any terrain. The 
two-part Hannlund Bv 206 
vehicle is powered by a 136- 
hp V6 gas engine with auto- 
matic transmission. It carries 
17, and goes 34 mph on the 
road, two mph on water. 
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Eye protector 

Enjoy fast-action court 
games? Bausch & Lomb's 
new eye protector has large, 
three-mm-thick plastic lenses 
to absorb the severest blows. 
The lenses are optically cor- 
rect for maximum peripheral 
vision, and coated for extra 
scratch resistance. Action 
Eyes are $25. 


Diving vehicle 

A diver inside Spider maneu- 
vers the underwater vehicle 
with six foot-controlled 
thruster props. Spider can be 
lowered 2000 feet on cable. 
Flexible arms have powered 
claws. The vehicle, used in 
North Sea oil fields, is made 
in Aberdeen, Scotland. 


Escort XR3 


Ford's Escort XR3 gets hotter 
performance with a 1.6-liter 
OHC engine, twin-choke car- 
buretor, and special camshaft 
to deliver 96 hp. An XR3, 
says Ford, blasts from zero to 
60 mph in 8.6 seconds. Top 
speed is 113 mph. New aero- 
dynamic features cut drag. 


C-5A wings 

The world’s largest aircraft, 
Lockheed-Georgia Co.'s C-5A, 
is undergoing testing 
equipped with new wings. 
The improved wings are 
made with a state-of-the-art 
aluminum alloy heat-treated 
for toughness and corrosion 
resistance. Expected wing 
life: 30,000 flight hours. 


Compact copier 

Put the SX 30 on a desk top, 
plug it into any 115-V outlet, 
and you're ready to make 30 
plain-paper copies per 
minute—up to 11 by 17 
inches. Fiber-optics technolo- 
gy helped shrink the size of 
the copier. Saxon Business 
Products, 13900 N.W. 57th 
Ct., Miami Lakes, Fla. 


Railbus 

British Railways’ economical, 
lightweight passenger vehicle 
combines road and rail tech- 
nology. The railbus has a cab 
at each end for driving in ei- 
ther direction. A 200-hp die- 
sel powers it to 75 mph. One 
vehicle is slated for testing in 
Massachusetts. 


Prefab trusses 
SpaceJoist prefabricated 
trusses made with lumber 
chords and metal reinforce- 
ment webs can speed build- 
ing and cut labor costs, says 
Truswal Systems (32501 De- 
Quindre, Madison Hts., 
Mich.). Trusses with depths 
up to 16 in. can be ordered 
ready for use or be cut at the 
building site. 
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Flexible flashlight 


Secure its magnetized base, 
twist its flexible head, and 
The Light provides a hands- 
free flashlight beam for re- 
Pairs or emergencies any- 
where. Three D cells power 
the $14.95 light. Vale Indus- 
tries, 343 Third St., Laguna 
Beach, Calif. 92651. 
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Solar power 

Looking for independence 
from electric utilities? This 
solar-panel system—cells, 
batteries, controls—can help 
with 500-650 watt-hours per 
day. A catalog ($1) from So- 
larwest Electric (1124 Coast 
Village Circle, Santa Barbara, 
Calif. 933108) details bigger 
systems. 


Microfiche reader 
When ordinary service manu- 
als weigh more than tool 
boxes, the hand-held Micro 
Forty Four microfiche reader 
can save weight. Microfilmed 
pages are displayed on a 52- 
in. rear-projection screen. 
Price: $150. Micro Design, 
857 W. State St., Hartford, 
Wis. 53027. 


i 


Laser acupuncture 
An ultralow-power laser for 
acupuncture updates the an- 
cient Chinese therapeutic 
technique for pain relief and 
treatment of ailments, claims 
MBB GmbH in Munich, W. 
Germany, which makes it. In- 
stead of the usual needles, a 
two-mW light beam pene- 
trates body tissue without 
breaking the skin. 


Cessna propjet 

You can fly above most 
weather in Cessna's new Cor- 
sair propjet. The eight-pas- 
senger, pressurized-cabin 
business plane can cruise 
300 mph at 30,000 ft. Range: 
1300 miles. The Corsair runs 
3500 hours or six years be- 
tween overhauls, says Cess- 
na. The price: $825,000. 


Energy manager 


Regency’s Regulator can con- 
trol power to as many as 100 
lights or appliances, as well 
as heating and air condition- 
ing. Programs for daily or 
weekly cycles are punched in 
on the keyboard. The device 
can also dim lights and actu- 
ate sirens in an emergency, 
claims maker. Price: $249. 


\Nhats New 


IN HOME 
IMPROVEMENT 


BY PAUL BOLON 


Creosote fighter 
Glo-Klen combustion cata- 
lyst prevents creosote build- 
up by causing more com- 
plete and hotter wood burn- 
ing, says Jefco Labs (618 W. 
Jackson Blvd., Chicago, Ill. 
60606). The company says a 
single scoop sprinkled on the 
grate each week is all that's 
needed. Price: $8.95 per can. 


Wall coverup 

Wall Sculpture's heavy, tex- 
tured paper covers cracked 
and bumpy surfaces, says 
Decor Wallcoverings (37-39 
Crescent St., Long Island 
City, N.Y. 11101). The En- 
glish-made paper comes in 
26 designs. It's sold at select- 
ed Montgomery Ward stores. 


Contemporary wood-burning stove " 
The Rais 1 wood stove offers a "heat chamber” оп top for 1 р Magicolor guarantees five 


Waterproofer 


cooking; a firebrick-lined firebox below with airtight, double- 
insulated doors for heat retention overnight; plus an insulated 
bin on the bottom for storing and drying firewood. The Dan- 
ish maker claims the stove can heat five to seven rooms, or a 
total of 2000 square feet. Options include a barbecue grill and 
a spark screen, which lets you use the stove as an open fire- 
place. Price: $1350. Other Rais stoves heat from 1400 to 1800 
square feet. Rais & Wittus, Hack Green Rd., Pound Ridge, 

N.Y. 10576. 


dry years when Latex Base- 
ment Waterproofer is painted 
on typical basement mason- 
гу. The product also resists 
mildew, dries quickly, and is 
nonflammable, the maker 
claims. It cleans up like other 
latexes. Price: $9.99 per 
gallon. 
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Stubby ratchet 


Stubby-handle reversing 
ratchet is made for tight 
spots. The driver comes with 
five bits—three slotted and 
two Phillips—and a torque 
bar for extra turning power. 
Any Vin. hex bit will fit the 
driver, claims Vermont Amer- 
ican. Price: $9.95. 


\Nhats New 


IN TOOLS 


BY PAUL BOLON 


Power takeoff for chain saws 

Versatool’s Chain Saw Adaptor (inset above) fits most chain 
saws, and harnesses the saw's chain drive to a rotating pow- 
er-takeoff shaft. Versatool also makes attachments for the 
adaptor, such as the /2-іп. drill shown above ($70), 500-watt 
generator at left ($180), and six-gallon-per-minute pump 
shown below ($40). Other attachments include a brush cutter, 
outboard motor, 80-gal./min. pump, 30-in. hedge trimmer, and 
reciprocating saw. The adaptor sells for $20. Versatool, Inc., 
5535 Balboa Blvd., Encino, Calif. 91316. 
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Saw sharpener 


Dremel claims that the Chain- 
saver tool kit can sharpen 
most chain saws. The kit in- 
cludes three aluminum oxide 
grinding wheels, two spac- 
ers, a gauge for the sharpen- 
ing guide, and 25,000-rpm 
motor. All store in the nylon 
case. The grinder weighs just 
15 oz. Price: about $40. 


Power savers 

Dr. Watt and Watts Worth are 
power-factor controllers— 
they minimize electrical con- 
sumption of induction mo- 
tors. Just plug these boxes 
into outlets, then plug your 
appliance or tool into the 
box. Dr. Watt is made by En- 
erCon (30044 Lakeland Blvd., 
Wickliffe, Ohio 44092) and 
sells for about $40. Watts 
Worth, from Sem-Torq (Box 
46406, Bedford, Ohio 44146), 
adjusts via a potentiometer 
to each motor's load charac- 
teristics and thereby saves 
more, the maker claims—15- 
25 percent for a refrigerator. 
Watts Worth also sells for 
about $40. Each company 
makes larger capacity con- 
trollers, too. They're under 
license to NASA ["Nola's 
Power Saver," PS, Feb.]. 


Polycarbonate visor 


Willson Molded Visors are 
now made in high-impact-re- 
sistant polycarbonate. Avail- 
able in clear and medium- 
and dark-green shades, the 
visors have an extra-thick 
edge and will snap into most 
headgear, says the maker, 
Inco Safety Products Co. 
Price: $2.50. 


Sonar yardstick 


Sonic Tape gives instant 
measurements, accurate 
within an inch, of distances 
from two to 100 feet, says 
the maker (Sonic Tape Co., 
5-11 Worship St., London 
EC2A 2BH, England). The unit 
emits a narrow beam of 
high-frequency sound that re- 
flects off distant objects. 


Cordless drill 


Black and Decker's new cord- 
less %-in. drill is a two-speed 
(200 or 400 rpm) reversible 
model. The low-rpm motor is 
coupled with high-torque 
gears for plenty of power to 
drive screws, the maker 
claims. The battery recharges 
in 16 hours. Price: $50 with 
recharger. 


-— 


\Nhats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Quick stick 

Just a dab of Tak Pak instant- 
ly holds electronic compo- 
nents to a circuit board, says 
Loctite (N. Mountain Rd., 
Newington, Conn., 06111). 
The adhesive dries on con- 
tact to bond wire or parts 
permanently in place. A drop 
on variable controls seals 
precision settings. 


Chess printer 


Planning your future chess 
moves is up to you. But 
Chess Challenger Printer re- 
members the past ones for 
you. As you play, it records 
all moves on paper. Lose 
again? Now you can find out 
why. Price: $195. From Fideli- 
ty Electronics, 8800 N.W. 
36th Street, Miami, Fla. 
33178. 


Spin clean 

Spin the applicator around 
the record surface and it 
evenly dispenses friction re- 
ducers, oil removers, and an- 
tistatic agents. Result: a 
Clean, static-free surface for 
the life of the record, claims 
3M Corp. The Scotch record- 
care system is $28. 


Hang-on alarm 
Hang Le Guard from your 
baggage, skis, bike—any valu- 
able you must leave unat- 
tended—and simply remove 
the key to arm it. The unit 
will sound an audible alarm 
if it's moved. From Advox 
Systems, 1229 Broadway, 
Hewlett, N.Y. 11557. Price: 
$29.95. 


Smart probe 

Touch the probe.to a circuit 
and LED's instantly show the 
logic state. Catch-A-Pulse, 
made by Triplett (1 Triplett 
Dr., Bluffton, Ohio 45817), au- 
tomatically adjusts itself for 
DTL, TTL, MOS, CMOS or mi- 
croprocessor thresholds. In- 
cludes an adaptor for 15-25- 
V use. Model 205-K is $59.95. 


\Nhats New 


FOR YOUR CAR 


BY ED JACOBS 


Cw 


Digital speedo/tach 
Heathkit's СІ-1265 digital 
speedometer/tachometer dis- 
plays vehicle speed in mph 
or km/h, engine speed in 100- 
rpm increments, and is de- 
signed for 12-volt, negative- 
ground cars of four, six, or 
eight cylinders. Kit price: 
$49.95. Heath Co., Benton 
Harbor, Mich. 49022. 


Magnetic protector 


Tired of dents from careless- 
ly opened doors? Body- 
guard's inch-thick hypalon 
and magnetic mounting per- 
mit removable, temporary 
parking protection. Lengths 
range from 16 ft. ($26.80) to 
32 ft. ($44.80). Bodyguard, 
Box 1016, Yuba City, Calif. 
96991 


Electrical watchdog 


By plugging it into your ciga- 
rette lighter, Dynamic's digi- 
tal battery and charging-sys- 
tem monitor will check both 
battery and charging-system 
conditions. Cost: $49.95. Dy- 
namic Instrument Corp., 933 

L.l. Motor Parkway, Haup- 
pauge, N.Y. 11787 


Long-reach funnel — Soundproofing kits 
Flex-N-Fill is 18 inches long, Cut interior noise: Kits with 


has a flexible spout for hard- 
to-reach fillers, and costs 
$1.98. Super Deluxe Flex-N- 
Fill includes a removable can 
piercer, a foam filter, and a 
spout cap. $2.98. Sealbest 
Products, Inc., 3070 Presiden- 
tial Dr., Atlanta, Ga. 30340. 


heavy, precut, rubber-backed 
felt that you glue into place 
reduce sound levels by up to 
6 dB, says Mill Accessories 
Group Ltd. (Two Counties 
Mill, Eaton Bray near Dunsta- 
ble, Beds., England LU6 2JH). 
Kits fit more than 200 differ- 
ent models. 
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Cliff hanger 


By AL LEES 


So you're saddled with an unbuildable country site—a rock 

ledge too narrow for a house, or a steep-though-stable 

stream bank. Despair not, says V-PAC Council architect 

R.M. Engelbrecht: Any sloping site will accommodate the 

exciting two-story design shown above. 
From half to two-thirds of this house can rest on a con- 

ventional foundation, while the rest is supported by struts 

butted against structural piers. These struts can be angled 

back, as shown; could be standard vertical posts; or could 

even thrust forward (on a site with a gradual slope) as a 

continuation of the front wall of the truncated A-frame. 

This basic shape is widely known as an Engelframe. Here, 

its front wall is pierced by three cantilevered balconies, 

reached through sliding glass doors. The lower two are pri- 

vate sunning decks for the bedrooms. The upperoneishan- — Here's how to order your V-PAC plans 

dy to the living/dining Bre Passage between Идиш ів by Construction plans for the Cliff Hanger (VPS #51) are $50 a set, 

means of a rear stair with an entry platform at mid-level: $65 for three sets, $75 for five sets. Add postage handling charge 
he strip windows in both end walls add both architectural — ot$ 5o in continental U.S., $3.50 elsewhere. Catalog of V-PAC 

distinction and interior illumination to this cliff-hanging ^ plans is $4. From Vacation Plans Service, Box 622, Princeton, N.J. 

retreat. 08540 (U.S. funds only). 
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Apple Ill 


This personal computer 
means business 


Desk-top machine comes in two versions 
for a variety of small-business uses 


By JIM SCHEFTER 


It still fits easily into the space of an electric typewriter, 
but Apple's newest personal computer—the Apple III—is 
anything but routine. With built-in disk driver, encyclope- 
dic memory, standard keyboard plus numeric keypad, and 
a host of new built-in capabilities, it's aimed squarely at 
the booming small-business and professional market. 

The basic Apple III system with a 96,000-byte random 
access memory (double the maximum of an Apple II) sells 
at a recommended price of $4340. It includes a black-and- 
white 12-inch monitor and a built-in 54-inch mini-floppy- 
disk drive, and comes with a variety of business-oriented 
Software packages. Among these are Business BASIC, a 
mail-list program, and VisiCalc, a financial-management 
package. 

A word-processor version of the III is available at $5330 
or $7800, depending on printer choice, and includes an 
additional external disk drive. The keyboard is slightly 
different: Specially marked keys perform instant text-edit- 
ing functions, such as deleting a character or inserting a 
word at a specific spot in the text. About 60 pages of text 
can be stored on a single 52-inch mini floppy disk. Normal 
computer functions also can be performed with the word- 
processor version. 

Other standard features new to the Apple III include: 

* Memory expandable to 128K bytes (that's enough to 
temporarily hold over 100 pages of text, for example). 

@ A built-in clock and calendar with three-year bat- 
tery. 

€ Event timers. 

@ An 80-character, upper-and-lower-case display or 40- 
character multi-colored text display. (Color is available 
only when using a color monitor or color-TV set.) 

€ Sixteen colors and an accurate 16-tone gray scale. 

€ Self-diagnostic, self-test routines. 

Although the Apple III is a completely new machine, it 
can use Apple II software and hardware. 

“It has full software compatibility with the Apple II,” 
says Apple engineer Peter Sinclair, "and that means access 
to one of the largest software banks in the world." 

Up to four add-on peripheral devices can be attached to 
the Apple with optional I/O cards—input/output printed 
circuit boards. These circuits are compatible with ones 
originally designed for the Apple II. That means lots of 
additional hardware is already available, too. Using these 
add-on devices becomes simple: Peripheral devices such as 
disk drivers, modems, or printers are given file names. To 
use one, your program simply specifies one of the names. 


Standard typewriter keyboard allows touch-typing for text edit- 
ing. Numerical keypad helps when entering numbers for finan- 
cial programs. The unit weighs 26 pounds. 


The system finds the proper device for an operation. 
Apple's proprietary microprocessor (based on the 6502 
microprocessor) and operating system give the machine a 
variety of new capabilities. For instance, the system 
includes compatibility of FORTRAN, Pascal, and BASIC 
languages. It's possible to create information (data base) 
using a FORTRAN language, then use it in another pro- 
gram written in Pascal or BASIC. And, according to Sin- 
clair, "performance of the Apple III is 20 percent faster in 
Business BASIC or Pascal than that of the Apple II." 
For computer professionals or advanced hobbyists, the 
entire keyboard is user-programmable—you can program 
any key to do any specific job you want. And in response to 
one of the most common complaints about the Apple II, the 
new keyboard is designed with the RESET key in the lower 
left position, where it's nearly impossible to hit it acciden- 
tally and wipe out the program. us 
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Carbide 
blades 


— do you need 
the high-priced 


types the pros use? 


A costly manufacturing 
process boosts the quality— 
and price—of pro blades 


By HOWARD SILKEN 


Howard Silken is a tool expert, 
retailer, professional instructor, and 
consultant to the woodworking- 
machinery trade. 


“A hundred dollars for a carbide- 
tipped blade? That’s more than I paid 
for the saw! I can get the same blade at 
the hardware store for $29.95.” 

I have been selling saw blades for 
more than 25 years, and Гуе heard 
this lament over and over. But the 
protester is wrong. He said the “same” 
blade for less than half the price. The 
two blades may be the same size, have 
the same number of teeth, and even 


the same grind, but they are complete- 
ly different. The $100 industrial-qual- 
ity blade runs without vibration, 
cuts smoother, and stays sharp far 
longer. 

Do you need one of these expensive 
blades? Or can you make do with 
something less expensive? It depends 
on the jobs you do. To see why these 
blades are better and how their supe- 
rior quality produces better results, I 
went to R. Kirmss’ Sons in Bay Shore, 
N.Y., a manufacturer of industrial 
carbide saw blades. There I watched 
each operation required to produce 
top-quality commercial blades and 
compared it with production of home- 
owner blades. 

To start with, the industrial blade's 
blank is made of tool steel. If teeth 
were cut directly into this metal, it 
could still be used for cutting wood, 
plastics, or metal. The blank used in 
the manufacture of the typical home- 
owners’ carbide blade is usually made 
of cold-rolled steel. 

Tool-steel blanks run with almost 
no vibration. They do however (be- 
cause of their hardness) produce that 
characteristic high-pitched note while 
running free. Slots often are milled 
into the edge to reduce this “singing.” 
Arbor holes, expansion slots, and 
seats (the notch cut for the carbide 
tip) of industrial blades are milled 
into the blanks. On homeowner 
blanks these features are stamped 
out, so the blanks have to be made of 
softer, thinner steel. Stamping can 
also produce warped or out-of-round 
blades due to die wear. 

After the tool-steel blank has been 
machined, it’s heat-treated twice to 
harden it, and then hand-inspected. A 
homeowner blank, usually made on 
an assembly line, is heat-treated in an 
oven on a moving belt. They’re in- 


spected on a random selection basis. 

To produce a precise uniform thick- 
ness, the industrial blank is surface- 
ground on both sides. A magnetic 
table is used to hold the blank, and the 
filings will surround and reveal any 
cracks. Homeowner blanks usually 
are not ground at all. Some are wire- 
wheeled and some sanded; others are 
painted or chrome-plated. Any thick- 
ness variation distributes the weight 
unevenly, causing vibration and 
rough cuts. 

Tensioning, the next step for the 
industrial blade, is extremely impor- 
tant. A sawsmith hammers the blank 
on a flat surface with a special ham- 
mer to tension it (see photo). In an 
untensioned blank, the heat generat- 
ed during use travels unevenly 
through it and builds up in one or 
more spots, which turn the blade 
black. Hammering relieves stresses in 
the metal, eliminating potential hot 
spots. A tensioned blade will “snap 
out,” or stretch, at running speed. 
Untensioned blades may vibrate. 


Carbide tips 


Carbide teeth are made of a mixture 
of tungsten, carbon, tantalum, and 
cobalt. If the percentage of cobalt is 
increased in the mixture, the tooth 
gets softer. However, less cobalt 
makes it more difficult to braze the 
tips securely. Homeowner blades gen- 
erally use smaller, softer teeth, which 
can be brazed easily. The tips are posi- 
tioned and brazed automatically on a 
brazing machine. This method is all 
right if the blade is carefully inspected 
for faulty joints. The tips of the indus- 
trial blade are the hardest type, and 
they are made larger to get a good 
brazing joint. Larger teeth are more 
expensive, but they stay sharp longer 
and can be sharpened many more 
times. The carbide tips of industrial 
blades are brazed by hand, and every 
joint is inspected. 

Sharpening of industrial and home- 
owner blades is done on the same 
machine. The big difference is in the 
number of times the blade goes 
through the sharpening process. The 
first grinding done on an industrial 
blade, with a rough diamond wheel, 
works the oversize piece of carbide to 
the proper shape and makes the teeth 
uniform. The wheel is then changed to 
a finer grit for finishing. The tooth is 
sharpened on its front, top, and two 
sides. I have seen homeowner blades 
that received only the first rough 
grind, and some that are fine-ground 
only on the top of the tooth. A roughly 
ground tip is easy to spot: The grind 
lines are apparent, and the tooth is 
gray. On a finely ground tooth, the 
surface is almost mirrorlike. 

I don’t want to create the impres- 


sion that inexpensive carbide blades 
are bad. Most of them are not, and 
they do have many uses. For instance, 
they do very well in portable saws. 
Construction work—where you might 
strike a nail—does not need smooth, 
precision cutting. With a larger saw 
used for rough cutting, precision mul- 
ti-tooth blades are superfluous. But, 
on the other hand, if you do a good deal 
of fine carpentry or work with plastics 
or hardwoods, then it will pay to 
invest in the best carbide-tip blade. If 
you purchase one of the most expen- 
sive homeowner blades (say for about 
$80), you are approaching the quality 
of the industrial blade that sells for 
$100 or more. The results with either 
would be much better than the same 
style blade costing $30 or $40. 

Most manufacturers of industrial 
blades put a serial number on the 
blade. It’s a good idea to record this 


number and keep an account of the 
materials you cut and the number of 
hours of cutting. If you like the 
results, you can reorder using that 
number. 

The two most popular tip grinds are 
the triple chip grind (TCG) and the 
alternate tip bevel (ATB). The ATB is 
good for hardwood and softwood. The 
TCG is good for plywood, plastics, 
chipboard, and laminates. The ATB 
blade will not hold its edge as well as 
the TCG on the harder materials. The 
TCG crosscuts wood quite well, but 
will labor a bit while ripping. йз] 


WHO MAKES INDUSTRIAL-QUALITY BLADES 
Deluxe Saw and Tool, 121 S. Jackson, Louisville KY 
St. Louis MO 63139; 


ington, Pittsburgh PA 18208; Simonds, Box 500, Fitch. 
burgh МА 014: x 


How to recognize a top-quality carbide blade 


1. Thickness of the blank: The thicker 
a blade is, the better. Can you flex or 
bend the blade in your hands? If so, it's 
not of industrial quality. 

2. Finish on the blank: You should be 
able to see the concentric surface grind 
lines: no paint, plating, or sanding. 

3. Size of the teeth: They should be 


Test cuts above show results on pine 
using 10-in. ATB blades with 40 teeth. 
Miters made with a $100 industrial blade 
(left) and an $80 Craftsman (center) were 
comparable and smooth to the touch (on 
hardwood, too) The $35 homeowner- 
type blade tested didn't produce a pol- 
ished cut (right). The industrial blade is a 
more aggressive cutter and has a thicker 
blank than the Craftsman. 


Industrial blanks are hammered to reten- 
sionthem after heating (right). Inset photo 
shows a tip seat being milled; tip seats on 
homeowner blanks are stamp-cut. 


e to М in. long, about % in. wide. 
4. Brazing: Joints should be yellow 
(some cheap blades have tips welded 
on) and uniform, with no voids. 

5. Sharpening: Teeth should be 
ground shiny on the top, face, and 
both sides. Hollow-ground sides are 
best for smooth cutting. 


Open up 


our 


lichen 


All across the country, 
walls are tumbling down 
for the latest kitchen look 


By AL LEES 


We really started something, back in 
our July '74 issue, with an article 
titled "The Open Kitchen . . . For a 
Leisure Home, It’s the Only Way to 
Go.” We featured a kitchen specially 
designed for the PS Lockbox leisure 
home—an alcove like a stage set, with 
a dining counter where the fourth 
wall would conventionally be. 

It wasn’t the first such kitchen, of 
course, but it was perhaps the earliest 
example to be built and endorsed by a 
major magazine. The point we made 
with that project: For a leisure life- 
style, the last thing you want is to 
close the kitchen off from social activ- 
ities. 

Most of the architects contributing 
to our long-running Leisure-Home 
Plan series promptly followed suit, 
incorporating exposed kitchens into 
the homes they designed for us. 

But the Open Kitchen concept has 
recently spread far beyond second 

* homes and is revolutionizing kitchens 
in primary dwellings, as well. The 
“shelter” magazines are touting it as 
the Country Kitchen—but it needn’t 
have a cozy, rustic look. The one 
aspect common to all the designs 
we've chosen to show on these pages is 
that the kitchen space flows into the 
adjacent living area of the home, and 
is defined (if at all) only by a work 
counter or snack bar. 

In every case, the wall that would 
normally have given access through a 
cramped doorway has been struck 
down (see end box) or—in the case of 
new construction—omitted. 
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Aside from the less formal style of 
home entertaining that's influencing 
design in both the U.S. and Europe, 
extending the already popular open 
floor plan to integrate the kitchen into 
living/dining/activity areas, an im- 
portant factor in this trend is the 
upgrading of kitchen cabinets them- 
selves. Their quality design, plus 
many functional innovations, can 
help make the kitchen the most 
dynamic area in your home. With cab- 
inets this handsome and clever, you'll 
never want to close a door on them. 

The U.S. continues to be the leader 
in ready-made hardwood cabinets, 
prodded and inspired by the National 
Kitchen Cabinet Assn.'s (NKCA) cer- 
tification program (quality cabinets 

Continued 


What designers are calling European 
style or "the Hi-Tech look” is exempli- 
fied above in the Ultima 1000 line of 
cabinets from Excel Wood Products 
(Box 819, Lakewood, N.J. 08701). Sleek 
laminate surfaces (all white here, but 
cabinets also come in three wood 
tones), doors that are fully flush, with 
concealed self-closing hinges and inte- 
gral pulls—these features help keep the 
kitchen clean and orderly enough to be 
оп constant display. On facing page are 
variations: two kitchens with the popu- 
lar Country Look—inviting family and 
guests to make this room a gathering 
place, like the original farm kitchens. At 
near right: proof that even a “Pullman” 
kitchen without any dining facilities can 
be designed to invite inspection, instead 
of hiding away behind a closed door. 
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Top: Village Oak from Haas Cabinet Co., 625 West Utica 


St., Sellersburg IN 47172. Both bottom photos from All- 
milmo Corp., 70 Clinton Rd., Fairfield NJ 07006. 
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Can't be much more open than remod- 
eled kitchen in top photo (courtesy Cali- 
fornia Redwood Assn.): Open shelving 
replaces usual wall cabinets. Diagonal 
all-heart redwood is used in doors of 
base cabinets, with contrasting blue 
frames and laminate counter tops. Wall 
above oven is fir flooring. Kitchen above 
at right (by Georgia-Pacific) is also wide 
open, with integral dining island under 
an industrial drop light (a Hi-Tech signa- 
ture). Paneling is GP's white Barnplank. 
Two other kitchens are from the Color- 
Design Guide, which is a joint effort of 
Wilsonart (laminates), GAF (vinyl floor- 
ing), Magic Chef (appliances), and Koh- 
ler (sinks/faucets). Counter-enclosed 
nook above, called the Spacemaker, 
combines 36-in. work-height and 30-in. 
snack-height counters in a single U. At 
right is “Family Room" kitchen with en- 
closed work counter built into angled 
dining table. Note wet bar and wine 
storage in tall cabinet on left. Plans for 
both kitchens are available (see text). 
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Kitchen above as well as one at left feature cabinets by Allmilmo 
(see text). Above is Edelweiss design with rippled coral surfaces; 
note floor-to-ceiling units of drawers and cabinets. 


Devised as demonstration of the many accessories built into All- 
milmo cabinets, photo at left is essence of Hi-Tech look: Frank 


are tested by the American National 
Standards Institute for their resis- 
tance to impact, stress factors, abra- 
sion of the finish). Richard L. Blake, a 
vice-president of Haas Cabinet Co., 
says, "Some of today's most beautiful- 
ly crafted and well-constructed cabi- 
netry can be found in the kitchen." 
(For a free brochure, "Cabinets for the 
Home," write Blake at the Haas 
address on a previous page.) 

But for all the optional accessories 
available from such U.S. manufactur- 
ers as Haas and Excel (revolving 
shelves to make use of awkward cor- 
ners, multiple shallow swing-outs for 
"Jayered" storage of canned goods, 
slide-out vegetable bins), European 
manufacturers seem to retain the 
edge for sleek styling and innova- 
tion. 

A prime example is the work of All- 


highly functional cabinets in the U.S. 
(through the address on an earlier 
page) at lead times comparable to 
those of American plants (10 to 12 
weeks; less on some widely stocked 
designs). Allmilmo offers nearly 500 
different cabinet components, from 
solid-wood traditionals (a series they 
call Zeiloform) to sleek laminates 
with integrated grips of brushed met- 
al or hardwood. 

Space-efficient drawers incorporate 
bottle trays, bread bins, pop-up meat 
slicers. A full-height pantry cabinet 
has fruit/vegetable bins and racks for 
a wine supply. Base cabinets may 
have basket drawers instead of con- 
ventional storage shelving. 

The "Pullman" kitchen we show 
boasts Zeiloplan cabinets with linen- 
textured surfaces and solid oak grips; 
counter tops have solid oak edging. 
The other Allmilmo kitchen on the 


announcements of function make for an eye-catching room. 


cabinets and matching units such as 
the open corner cabinet and the dis- 
play case with leaded-glass doors. 

Back on the American scene, an 
interesting development is repre- 
sented in two of the kitchens on the 
facing page: The "Spacemaker" and 
"Family Room" are a collaborative 
effort by a group of manufacturers of 
kitchen materials other than cabinets. 
They've sponsored a batch of kitchen 
designs featuring custom-built cabi- 
nets faced with special laminates. 
Detailed plans for these two kitchens 
are available, at $2 each, from Ralph 
Wilson Plastics Co., 600 General 
Bruce Dr., Temple, Tex. 76501. A col- 
or-guide brochure with more photos of 
these kitchens, and several other col- 
laborative designs, is also $2, from the 
same address. 

If you want to open up the kitchen 


milmo, a West German manufacturer 
that markets a variety of elegant, 


color page features Camargue oak 


in your own home, check the box 
below. ш 


Before you remove a partition, be sure it’s not a bearing wall 


SOLEPLATE 


CHECK 
JOIST SPAN 


Most interior walls in today’s homes are merely partitions, not an 
integral part of the structure. They were erected specifically to 
divide the house into little boxes that would “contain” different 
activities: sleep boxes, leisure-time boxes, dining boxes, food- 
preparation boxes. Some partitions, of course, are essential for 
privacy (bedrooms and baths) and storage (closets, book- 


shelves), but many are basically useless: They impede traffic 
flow and make interior spaces feel cramped. 

But before'you knock down “useless” partitions, be certain 
they are non-load bearing. The first place to check is your attic: If 
the weight of your roof is borne by trusses spanning the exterior 
walls, none of your interior walls is load bearing—at least in a 
one-story house. If your roof is not truss-supported, check how 
the floor joists run. If they're parallel to the wall you plan to knock 
down, that wall is non-bearing. But if the joists run at right angles 
to your wall, with one end resting on top of it (see sketch, left), 
this is a bearing wall. You could still remove it, but you'd have to 
replace this support with a bulked-up beam or header. To 
remove a bearing wall, you must erect temporary support fram- 
ing parallel to it, preferably spaced no further than 30 in. away. 
Unless you've had building experience, it's best to call in a car- 
penter for this chore. 

Non-bearing walls, on the other hand, are easy for the novice 
to remove. It's a messy job, especially if you're dealing with plas- 
teror plasterboard, so you'll wantto clear out all furniture and lay 
a heavy tarp on the floor. Remove any door in the wall first; then 
pry off baseboards, ceiling moldings, and other trim. Techniques 
for removing wall surfaces depend on the material. Plaster over 
wood or metal lathe must simply be smashed and chiseled away. 
Don't try to save plasterboard or composition panels; but pan- 
eling or lumber, plywood, or hardboard can often be salvaged. 
When you pry up the soleplate or sill, you're likely to leave a gap 
in the finish flooring. Fill it flush before laying new vinyl. 
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Snap-together 
tub/shower 


uses no caulk, clips, or glue 


By K. EMILY HUTTA 


Used to be you didn’t have to think very hard to come up 
with a good excuse for not replacing your beat-up old tub: 
“The doorways aren’t wide enough to walk a new one-piece 
tub stall through.” “I have to wait for my brother to con- 
vince his wife’s cousin, the plumber, to help me install 
one—or lend me his tools." “I simply can't face the mess and 
complication involved in making a new tub watertight." 
"It would take longer to install a new tub than I could stand 
to go without a bath." 


But Owens-Corning has just introduced a durable fiber- 
glass tub/shower unit that comes in four pieces that fit 
easily through the smallest doorways, snap together (us- 
ing a boss/interlock and alignment channel system—see 
drawing) to form watertight seals without any mess or 
complication, and can be installed by one person in one day 
without any special tools. Uh-oh. 

For a brochure and where-to-buy information, write: 
O.Q.L. Meeks, Owens-Corning Fiberglas Corp., Fiberglas 
Tower, Toledo, Ohio 43659. Model OC-60 is so new that 
it may not yet be in your dealer's showroom. ) 


Н 

и 
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Follow these simple steps to install the 
snap-together tub/shower unit. Your 
framing pocket should have the standard 
opening for a five-foot tub (at least 2974 in. 
deep and 60 in. long). Use a level to make 
sure walls or studs are aligned, replace 
any plumbing that needs it-and you're 
ready to go. (1) For the ledger strip that 
will support the tub, cut three 1x3 or 1x4 
horizontal wood strips—one 60 in. long for 
the back wall and two 27'/ in. long for the 
end walls. Nail them about 22% in. above 
the floor—constantly checking for level so 
the tub will be supported evenly. (2) Slide 
the tub onto the ledger strips to make sure 
you've got a level fit. (3) Using a hole saw 
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INTERLOCK 


ALIGNMENT 
CHANNEL 


STUD 


ALIGNMENT 
CHANNEL 


LEDGER STRIP 
TUB SURROUND 


and spade bits of proper size, drill for the 
tub filler spout, the shower nozzle (about 
77 in. from the floor), and the mixing valve 
on the plumbing end wall. It may be eas- 
iest to measure and mark the position of 
these holes, then remove the tub from the 
framing pocket to do the drilling. Install 
the drain and overflow assembly to the 
tub. (4) Slide the tub back onto the ledger 
strip and nail it in place through the 
attachment flange with 1'2-in. galvanized 
nails. A piece of heavy cardboard will pro- 
tect fiberglass from stray blows or 
scratching. (5) To install the wall sur- 
round, first slide the back wall into the 
tub's alignment channel. There are two 


receptors molded on each side of the back 
wall, designed to take the bosses molded 
into the end walls. (6) Position each end 
wall in line with the back-wall interlocks 
and with the tub-alignment channel. Push 
down to snap them into place (see draw- 
ings). Nail the entire assembly in place, 
beginning with the end walls. (7) Attach 
the finish brass, using water-resistant 
sealer to caulk valve and outlet openings. 
To complete the unit: If you've installed it 
over a finished wall, cover the exposed 
nailing flange with moldings; if over bare 
studs, cover the flange and remaining 
wall space with drywall or some other 
type of remodeling panel. 


Construction plans on following pages 


122 | POPULAR SCIENCE 


Store-and-serve units give 
independence in dining 


By PAUL BOLON 


Americans are famous for eating on 
the run. And we often find ourselves 
moving around in our homes to eat: 
barbecues and breakfasts outdoors in 
warm weather, snacks around the 
television, or a meal out on the deck as 
a break from the table routine. When 
we do change scenes, something is 


РУС PIPE 
3" DIA x 10" 


3." хте" х33" 


(2 REQ'D) 


eed 


Begin construction by assembling the inner cabinet core with 


usually left behind—the knives, the 
coffee, or the ketchup—and we jump 
up and trot back to the kitchen fetch- 
ing the missing item. 

An answer to that problem is one of 
these handy cart designs from Geor- 
gia Pacific (see photos and drawings). 
You can either load a cart in the kitch- 
en and roll it to where you're eating, 
or you can plant a well-stocked cart 
where you often prepare food or enter- 
tain. The appliance cart lets your 
cooking tools follow you out of the 
kitchen, too. 

Best of all, the three carts are 


Sex eB" x 205" 
(2 REQ'D) 


BLOCKING 
2х2: 43" 


m 


1$" BALL CASTER 


exterior glue and nails. Fill all exposed plywood edges with 
wood putty; sand smooth; then paint the core assembly. Next, 
add finished end pieces and curved free-form plywood frames, 
which also serve as the handles. Three-inch plastic PVC pipe can 
be cut with a hacksaw or sabre saw and the rough edges 
smoothed with a file to provide trays for silverware or bottles. 
Pipe sections are glued inside the cabinet with epoxy. 


planned for construction with com- 
mon sizes of lumber: 1 2’s, 2x 2's, etc. 
You don't need a shopful of power 
tools to recut and dress the wood. (A 
portable circular saw will be a big 
labor saver when cutting large ply- 
wood sections, and a sabre saw is a 
must for the free-form cutouts on the 
serving-cart frames. Otherwise, hand 
tools are all you'll need.) 

A two-tone paint job brightens up 
the carts’ appearance, or you may 
want to finish boards with a clear, 
exterior sealer. 

Continued 
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Three elegant carts 
(Continued) 


More detailed plans and patterns includes eight other projects. Write to 97204. For more details on the barbe- 
for the serving cart and appliance cen- Redi-Cuts, PS, Georgia Pacific, 900 cue cart, write to Housekit, PS, Geor- 
ter are available in a booklet that S.W. Fifth Ave., Portland, Oregon gia Pacific, same address. m 


Barbecue cart 


An extension counter rolls 
out from the main cabinet 
body for more work space. 
Lower shelves are accessible 
through doors on the back, 
as well as when the counter 
is pulled out. Upper side cab- 
inets hinge inward, reducing 
the cart to a compact storage 
unit. But its size and weight 
limitthe cart to outdoor uses, 
such as on sheltered patio. 


BUTCHER BLOCK 
is nm i 
15" ‹225" 39) 


Appliance center 


This setup is designed as a work area to 
accommodate all the portable appliances 
in a kitchen. Cutout on the back panel is 
for the cord of a 10-in. power strip with 
continuous outlets. For the best finish, 
the cart should have two or three coats of 
exterior paint or sealer. Ideal paint 
job is one coat of an oil-base paint 
followed by two coats of enamel. The 
plan here is modified from a detailed plan 
in the Redi-Cuts booklet. 


Br сомов 20" LONG 
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To design a cooling and heating system 
that makes sense because it saves dollars. 


Frugality. The folks 
who founded Amana, 
lowa, considered it a 
virtue. Today, the folks 
who design Amana” 
products still do, Which 
is nice to know if you're 
in need of a new cooling 
and heating system for 


your home. 
Ours uses electricity 
1 gas to 


to cool. A 
1 Аг 


е way it 
it can cut your 
costs year-round. 

The air conditioning 
compressor is the new 
high-efficiency kind. It's 
14% to 34% more effi- 
cient than our standard 


designed 
something 
Heat Transfer Module 
(HTM"). Nobody else 
has anything like it. 
That's why our system 
is anywhere from 5% to 
59% more efficient— 

i than any 
e being built 
by our major com: 
petitors“ 

Also, our system can 
talled most any- 
where outdoors. So it 
saves space indoors. 

And the way it's built, 
you know it’s going to 
| The coils are 
nless copper tub- 
The fins are 
ripple-edged aluminum 
to resist bending. The 
paint is bonded to the 
surface electrically. So 
it's almost impossible 
for rust and corrosion 
to even get started. 

Frugality. For us, it's 
just another way to say 
quality. And that's The 
Amana Way 


Amana 


*Figures are based on 
D.O.E. information and 
requirements. Savings 
will vary with model 
selected, weather con- 
dition 1 
more in 
to: Dey 
Re 


Ame 


{ к= 
for size 


be 


use. For 
rmation, write 
. 851, Amana 
ation, Inc 
‚ lowa 


Like to put some distance between you and the crowd? seats down you get up to 87 cu. ft. of cargo space. 

Try a 1981 Chevrolet Caprice Wagon on for size. You get a 3-way door-gate. You get the luxurious looks 
With available third seat you getseating up toeight.And апа expansive comfort of a Caprice Classic. And 

up to six feet of peace and quiet between you and the with available diesel engine, you'll like the distance 
crowd in the third seat. With both second and third you get between you and your next tank of fuel, too. 


1981 Caprice Classic Diesel Wagon 


21 33 


EPA EST. MPG HWY. EST. EST.RANGE HWY. RANGE 
Remember: Compare the “estimated MPG" to the “estimated MPG” of other cars. You may 
get different mileage and range, depending on how fast you drive, weather conditions, and trip 
length. Actual highway mileage and range will probably be less than the highway estimates. 
Highway estimate and range less in California. Range obtained by multiplying 22-gallon fuel 
tank capacity by mileage estimates. Chevrolets equipped with GM-built engines produced by 
various divisions. See your dealer for details. 


DAY 


on car care 


Day's book How to Service 
and Repair Your Own Car 
has been published in an 
updated edition at $14.95 
by Popular Science Books. 


— get the long life 


Keep your 
diesel healthy . 


you paid for 


Diesels have a reputation 
for ruggedness, but 

they need care for 

top performance 


Who says diesels don't need tuneups? 
While diesel engines have no ignition 
systems and never need spark plugs, 
carburetor adjustments, or distributor 
points, they have maintenance needs 
of their own. 


By RICHARD DAY 


Naturally you can't do everything 
necessary to keep your diesel-powered 
vehicle purring. But there are a great 


many things you can handle. The 
work isn't difficult, but you must be 
thorough, meticulously clean, and 
mindful of slightly different safety 
precautions from those of gas engines. 
Lubrication. At the top of your 
maintenance schedule should be lu- 
brication. Since a diesel's combustion 
Continued 


Check and adjust valve clearances at recommended intervals, and inspect lobes of overhead camshafts for any signs of wear. 


Keep your diesel healthy 


[Continued] 


process causes oil contamination, fre- 
quent oil and filter changes are an 
absolute must; and a 3000-mile maxi- 
mum change interval makes a lot of 
sense. Never exceed the manufactur- 
er’s recommended interval, and al- 
ways change the filter along with the 
oil. Also examine the filter carefully; 
you may decide to shorten the change 
interval. If you use poor-quality (high 
sulfur) fuel or operate under extreme- 
ly dusty conditions, cut the recom- 
mended interval by half. 

Some diesel-powered vehicles have 
oil coolers that will need draining, too. 
Just unscrew the drain plug. And 
many diesels use an oil prefilter that 
will need periodic cleaning or replace- 
ment. 

Not all oils are good for diesel use. 
Those that are usually carry both the 
SE and CC (sometimes CD) designa- 
tions. Check your vehicle's owner's 
manual. GM, for instance, recom- 
mends SF-CC or SF-CD, but never SE- 
CD. 

If you're really a bug on oil quality, 
you may opt for an oil analysis [PS, 
Aug. ’77]. A small sample of oil from 
the crankcase is sent to a laboratory 
for spectrographic and other forms 
of analysis. By determining the 
amounts and types of metal particles 
intheoil, as well as sand and such, the 
lab can make pretty accurate predic- 
tions about engine wear and how to 
help reduce it. For example, certain 
kinds of grit point to a tired air filter. 
High copper content may signify 


serious engine-bearing wear, which 
means that it will soon be time for an 
engine overhaul. 

Cleaning and changing the air filter 
must not be neglected. Unlike gaso- 
line engines, many diesels breathe 
completely unthrottled, even at idle. 
(Fuel flow regulates their output.) 
Thus, a great deal more air passes 
through per mile. Despite this, air-fil- 
ter-change intervals are similar to a 
gasoline engine's, because diesels are 
fitted with larger air filters. Note that 
use in a dusty environment, though, 
can halve the filter's life. A clogged 
filter, incidentally, is one possible 
cause of black smoke in diesel 
exhaust—and reduced power. 

Clean fuel. Diesels need exception- 
ally clean fuel, and it's a rare diesel 
that comes with a fuel-filtration sys- 
tem built for today's needs. Because of 
this and the poor handling that some 
diesel fuel receives, a rash of problems 
has been cropping up on noncommer- 
cial diesel vehicles. If you hope to 
avoid them, deal only with reputable 
fuel retailers. They keep their storage 
tanks clean and free of water, and 
won't pass off home heating oil, 
marine, or industrial diesel fuel as 
highway diesel. These fuels look the 
same, but differ in important ways. Be 
sure your fuel's cetane number at 
least equals the minimum called for in 
your owner's manual. 

If you store diesel fuel, take every 
precaution to keep water out of it. 
Water in diesel fuel corrodes every- 


ж 


thing from your car's fuel tank for- 
ward to the delicately fitted fuel-injec- 
tion parts. Moreover, if the fuel is to be 
stored for a time, you may want to add 
a good fuel stabilizer. Some may claim 
to give the fuel a shelf life of three to 
five years—but don't count on it. 
Besides, as GM points out, some addi- 
tives have constituents that reduce 
the durability of fuel-system compo- 
nents. 

Filtration. Fuel filters are aimed at 
protecting delicate components. Some 
are on the injection pump; others 
mount elsewhere under the hood; and 
still others are small, in-line types. 
Look for a metal canister with fuel 
lines going in and coming out. (You 
may see three lines—the extra is a 
return line from the injectors.) There 
may also be a water drain plug at the 
bottom of the filter canister. Take off 
the cover, remove the old filter ele- 
ment, wipe the entire canister scrupu- 
lously clean, and replace the old ele- 
ment with a new one. Never clean and 
reinstall a fuel filter. 

Cold weather brings another prob- 
lem: wax in the fuel. Diesel fuel can 
thicken at temperatures below 10 
degrees F. Anti-wax additives are 
worth a try. Using fresh fuel is anoth- 
er protection; use up your stored stock 
before winter. You may even want to 
switch from number two to costlier, 
harder-to-find number one diesel fuel 
when the mercury dips below 10 
degrees F. However, many major 

Continued 


Frequent fuel-filter changes are cheap insurance for costly fuel- 
injection systems. Drain or siphon out all fluid in the filter can- 
er and wipe interior meticulously clean before installing new 
filter element. A milky-looking filter indicates water in the fuel. 


Oil prefilters, if present, usually collect the worst sludge from 
the oiling system. Wash them in paint thinner or diesel fuel, 
then dispose of the fluid (don't use it on anything else). 


in a world of 
less and less 
taste... 


КООП refreshing 
coolness makes more 
and more sense. 

It's a sensation that goes 
beyond mere tobacco 
taste. . „іп the ‘tar’ level of 
your choice. Original 
KOOL, low ‘tar’ KOOL 
MILDS or ultra low ‘tar’ 
KOOL SUPER LIGHTS. 
Something more ina 
world of less. 

C’mon up! 


Original KOOL 


Low ‘tar’ KOOL MILDS 


ОТ Ultra low ‘tar’ 
KOOL SUPER LIGHTS 


Super Lights Kings, 7 mg. "tar", 0.7 mg. nicotine; Milds Kings, 11 mg. 
“tar”, 1.1 mg. nicotine av. per cigarette by ЕТС method; Filter Kings, 
16 mg. "tar", 1.3 mg. nicotine av. per cigarette, ЕТС Report Jan. ‘80, 
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Keep your diesel healthy 
[Continued] 


brands blend their fuel specifically for 
cold climates. 

Here’s a tip from a top diesel me- 
chanic—Mike Breining, owner of Casa 
Meche, Fallbrook, Calif. He advises 
adding a larger aftermarket filter/ 
water-separator to a diesel car’s fuel 
system. (GM does not recommend any 
aftermarket units.) This fits in the 
fuel line between tank and injection 
pump to screen out debris and settle 
out water missed by the factory sys- 
tem. A tractor-trailer parts man told 
me that he sells more of these units for 
use on cars and light trucks than for 
the big rigs. Their cost can chew up a 
hundred-dollar bill, but they can also 
save your engine’s injection system if 
inspected daily. This beats paying a 
pro to repair the injection system after 
a spoiled load of fuel has passed 
through it. When installing one of 
these filters, be sure to blow out all 
lines and fittings with clean, high- 
pressure air. (These filter kits may be 
available from your car’s manufactur- 
er. Check with your dealer or zone ser- 
vice representative.) 

While water in diesel fuel is a das- 
tardly villain, gasoline can be far 
worse. Never let an unthinking atten- 
dant fill your tank with gasoline, and 
don’t do it yourself. If this should hap- 
pen, don’t start the engine. It’s better 
to siphon out the whole tankful than 
to risk destroying your engine. Some 
manufacturers do permit mixing some 
gasoline with diesel fuel in extremely 
cold weather to prevent starting and 


running problems—but check your 
owner’s manual or dealer before at- 
tempting anything like this yourself. 

If your diesel is an import, it proba- 
bly requires regular attention to valve 
lash—at the very least a feeler-gauge 
check. If you go further, follow service 
procedures in the shop manual. (GM 
diesels provide hydraulic tappets that 
need no periodic adjustment.) 

While you're looking around inside 
the valve cover, see that the engine's 
top end isn't oil-starved. At idle, oil 
should drip from the valve parts. 

Trouble-shooting. The first diesel 
trouble you may run into is hard start- 
ing. If you thought getting cold spark 
plugs to fire a sub-zero gasoline 
engine was tough, you haven't tried a 
reluctant diesel. It must fire by com- 
pressing first the air, then the injected 
fuel next to a tiny, 12-volt electric 
heater. That's very tough, so before 
blaming the mechanicals, make sure 
you're following the correct cold-start 
procedure. That means having a good 
battery and using the proper winter- 
grade oil. Then see that you've 
allowed ample time for glow-plug 
warm-up. Premature cranking of a 
cold diesel is not only futile, it de- 
pletes battery power for later at- 
tempts. Besides, when it's fighting a 
diesel's compression ratio of at least 
20:1, the starting motor can be burned 
out by long cranking. More than 30 
seconds of cranking without the en- 
gine firing can be hard on the starting 
motor. If the engine still doesn't start, 
allow a minute or two for cooling and 
battery recovery before trying again. 

Continued 


GM vs. watered diesel fuel 


The damage water can cause in 
General Motors diesels has gotten 
considerable attention. It's primari- 
ly corrosion of the injector nozzles 
and metallic parts in the injection 
pump-most importantly, the gov- 
ernor-weight retaining ring. Ac- 
cording to GM, the problem can be 
aggravated by alcohols from fuel 
additives not normally found in rec- 
ommended fuels. Some owners 
have had to make costly repairs at 
their own expense. (Since all GM 
diesels come with water separators 
in the fuel tank, water-contamina- 
tion damage hasn't been covered 
by warranty.) 

To forestall future problems, GM 
has developed a dashboard warn- 
ing light that's actuated by one to 
2.5 gallons of water, plus a three- 
gallon water-separation system to 
allow you time to quickly get to a 
dealer. There, a new extension on 
the fuel return line allows draining 
the tank without removing it. This 
package is now standard on all GM 
diesels, and a retrofit kit is avail- 
able. Until Oct. 1, it was being 
installed at a special price (with 
reimbursement for certain water- 
in-fuel-caused damage). Regard- 
less, the governor-weight retaining 
| ring is now covered by a five-year/ 
50,000-mile warranty. 

Other diesel makers claim to be 
less affected than GM. Design dif- 
| ferences aside, all diesels can toler- 
ate some water, but an inordinately 
large dose can damage any of 
them. So watch your fuel quality.— 
The Editors 


Bleed individual injectors by loosening fit- 
tings a half-turn or so for a couple of sec- 
onds with the engine idling. Successively 
opening the injectors should produce an 
equal rpm drop at each cylinder in a 
healthy engine. If not, see a pro. 


To bleed air from fuel-injection system, 
open bleed fitting (arrow), and prime sys- 
tem by hand pump, as shown, or by idling 
or cranking engine over. 


~ 


There comes a time 
we all want to sit back 
get comfortable. And thi 
no better way than with 
fine, easy taste of Southern! 
Comfort. \ 
Inspired in the 180058 a 
old New Orleans, this МІ 


Send gifts of Southern Comfort anywhere by phone. Cali toll-free 800-528-6148 charge to major credit cards. 
Offer void in states where prohibited. Southern Comtort Corp., 80-100 Proof Liqueur, St. Louis, Mo. © 1980 


THE 
BIG SHIFT 


FOR 481 


A revolutionary new 4-wheel- (305 Cu. In.) V8 with new Elec- MPG?” of other vehicles. You may 
drive system! The '81 4WD tronic Spark Control. And more. get different mileage, depending 
Chevy Blazer has new automatic бее your Chevy dealer for details. on how fast you drive, weather 


locking front hubs and a new, conditions, and trip length. Actual 
lightweight transfer case. Now, for highway mileage will probably be 
the first time ever, you can shift less than the estimated highway 
from freewheeling 2WD into EST, | EST fuel economy. 4.1 Liter Six or 
4WD while driving under 25 | 5.0 Liter V8 not available in Calif. 
MPH. Plus you can shift out of d MPG Chevy trucks are equipped 
AWD without leaving the cab. mikem "E the "esti- with GM-built engines produced 
Plus you get Blazer's new aero- mated MPG" to the “estimated by various divisions. See your 
dynamic styling. Trim new dealer for details. Ask about 
weight. Tough truck build. leasing, too. 
Improved Six. Optional 5.0 Liter : 


More miles per gallon for '81. 


IMPROVED 4.4 LITER i A IN) EPA 


Keep your diesel healthy 


[Continued] 


Your two best starting helpers are 
hot glow plugs and plenty of cranking 
speed (100-- rpm). Since both rely on 
the battery, a good one is important. 
GM wisely puts two 12-volt batteries 
under its diesel hoods, connected in 
parallel for greater reserve power. 
Two batteries or one, keep the termi- 
nals clean and tight. You cannot 
afford excessive resistance between 
the battery and the starter—especial- 
ly in a diesel. 

If the glow plugs fail to heat, a sim- 
ple visual check and electrical test 
Should pinpoint the problem. Troubles 
with glow plugs are rare, however. 

Our 18-wheeler friends once used 
ether-based starting fluid to coax 
their big, balky diesels to life. Many 
fleets, though, have since stopped this 
practice. Ether can ignite with callous 
disregard for piston direction. The 
resultant down force while the piston 
is traveling upward can drastically 
cut the time between engine over- 
hauls. It can crack rings and even 
bend connecting rods. Instead of 
spraying this liquid dynamite into a 
vehicle's air horn, try directing hot air 
from a hair dryer down the open air- 
intake snorkel. That won't risk the 
damage ether can cause. 

If you live where it gets colder than 
zero degrees F, try an engine-block 
heater and even a battery heater. 
They cost little and ensure faster 
starts. 

Poor fuel supply. The most common 
fuel problem is a clogged fuel filter 
between the tank and injection pump. 
This drops fuel pressure and reduces 
injection-pump efficiency. You may 
notice a fall-off in engine power or 
lack of good drivability. The cure can 
be as easy as replacing a fuel-filter 
element. 

Cold knocking. For many, part of 
the joy of owning a diesel is the won- 
derfully different sound it makes, 
which is especially noticeable while 
the engine is cold. But if your diesel 
continues to sound as if the fuel sys- 
tem is supplying ball bearings instead 
of diesel fuel, you may have a case of 
fuel knocking caused by overad- 
vanced injection-pump timing. It’s 
comparable to too much basic spark 
advance in a gasoline engine. The fix 
is a cinch with some diesels, but 
requires special equipment on others. 
Before trying anything else, try fuel 
with a lower cetane rating; you may 
have gotten some poor-quality fuel. If 
that doesn’t cure the problem, then 
look in your vehicle’s shop manual 
and decide whether checking and cor- 
recting the injection-pump timing is 
something you want to take on. How- 


ever, don’t delay curing a case of fuel 
knocking. The constant hammering 
can cause costly internal engine dam- 
age. A little extra noise in the morn- 
ing is acceptable; heavy rattling dur- 
ing normal service is not and should 
be fixed right away. 

Engine condition on a “gasser” is 
usually checked with a compression 
gauge. So is a diesel’s—if you have a 
screw-in-type compression tester that 
reads above 300 psi. Such a tester can 
be very expensive; you may want to 
leave this job to a shop. However, the 
injector-bleeding procedure shown in 
this story serves much the same pur- 
pose. As long as the engine delivers 
full power on the road and shows the 
same rpm drop-off when each cylin- 
der’s injector line is cracked opened, 
you can assume that the injector noz- 
zles are functioning properly. Other- 
wise, they should be removed from the 
engine and tested for pressure and 
spray pattern. This is not a do-it-your- 
self job. Fortunately, injectors can 
easily go 50,000 miles or more—on 
clean, water-free fuel. 

As a final step, try to keep ahead of 
engine-vibration problems. Some die- 
sels shake enough to mix paint, so 
check engine-mounted accessories for 
loose or missing bolts and/or cracked 
brackets. Keep all fasteners properly 
torqued. Your service manual may 
recommend using blue Loctite or an 
equivalent when reattaching critical, 
heavy accessories. Check and heed its 


Checking glow-plug ground 


BATTERY 


recommendations. Likewise, cylin- 
der-head bolts might need retorquing 
at regular intervals. Check your man- 
ual again and follow the engine-mak- 
er's sequence, using a proper torque 
wrench. Watch for a loose intake man- 
ifold, too, especially on an in-line die- 
sel engine. If you neglect retighten- 
ing, diesel vibration can elongate bolt 
holes, ruin threads, and cause 
cracks. 

‘A word of caution: It's very rare, but 
diesels can sometimes "run away" by 
ingesting their own crankcase oil, 
then revving out of control and 
destroying themselves in a shower of 
shrapnel—even if you turn the key off. 
When you have the air cleaner off, 
keep a board or piece of stiff cardboard 
handy to immediately block the in- 
take in case of runaway. If the engine 
doesn't stop in a couple of seconds, get 
everyone away at once! (With a VW— 
if there's time—put the transmission 
in top gear, hold the brakes firmly, 
and let out the clutch.) And never 
allow flammable materials, solvents, 
or solvent-soaked rags near the air 
intake. They can cause runaway, as 
can a tool that is accidentally dropped 
into the  injection-pump control 
linkage. 

Diesels demand little in the way of 
return service for the many miles of 
service delivered. Give this attention 
to them and you'll be rolling long after 
many gassers are quietly rusting 
away. ш 


Checking glow-plug power 


TEST ANY 
GLOW PLUG 


TURN IGNITION TO 
THE "RUN" POSITION 


Check glow-plug ground with test-lead 
hookup (above left). To check power sup- 


ply, use the hookup above (right), and 
turn the ignition switch to “run” position. 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 Madison Ave., New York, N.Y. 10017. We' 
if we use it. If two or more 
liest postmark will be chosen. Sorry, but tips can't be retui 


By RAY HILL 


Replacing a fuel pump 


Installing a new fuel pump doesn't haveto 
be difficult. If the pump won't go in all the 
way, apply gentle inward pressure 
against it while a friend turns the engine 
over slowly. Use a breaker bar to rotate 
the damper pulley. (Bumping the starter is 
Okay, too, as long as the ignition is prop- 
erly disabled so the car won't start. With 
GM HEI systems, disconnect the BAT wire 
at the distributor. With other cars, ground 
the distributor end ofthe coil wire.) As the 
engine rotates, the fuel-pump drive cam 


pay you 


readers send in the same usal 


also rotates. When the fuel pump's rocker 
arm is on the low part of the cam, the fuel 
pump will easily slide in all the way. Then 
screw in the mounting bolts and tighten 
them. With V8 Chevrolets that use a rod 
between the pump arm and cam, push the 
rod up against the cam with a screwdriver 
and turn the engine over until the rod 
withdraws the farthest. Use grease to hold 
the rod in position while you bolt on the 
fuel pump. Attach the fuel lines, start the 
engine, and check for leaks. 


Milky oil 


Water can be present in engine oil withou' 
the cooling system leaking. If the dipstic! 
oil is milky looking and no coolant is bein, 
lost, the three most likely candidates are: 
а bad PCV system (blowby and condensa: 
tion aren't being sucked from the crank 
case); a bad thermostat (doesn't close, 
the engine may not get hot enough ti 
vaporize the condensation); or short run: 
that never let the engine get warm. In this 
last case, change the oil every 2000 milet 
or less to improve the situation. | 


A paper clip can be handy 


Sometimes a test light's alligator clamp is. 
too big. For example, if you're connecting 
across the low beam and ground termi- 
nals of a headlamp socket, the clamp may 
nottouch the metal terminal inside. Solve 
the problem by clamping to a paper clip. 
and inserting it in the cavity. 
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Windshield fogging 


A defroster is supposed to get rid of fog, 
not make it. If the windshield fogs when 
you turn on the defroster, and if coolant is 
continuously being lost-and maybe the 
carpet is wet, too—the heater-core con- 
nection or heater core is leaking. A garage 
or radiator shop can fix it. 


Stopping after-running 

Dieseling can often be cured by adjustini 
the anti-dieseling solenoid (on cars tha 
have it). The correct method is to de 
energize the solenoid (disconnect its wire 
and adjust engine rpm to spec. Then enet 
gize it (connect the wire) and adjust idl 
speed to service-manual specification. 


BITTER COLD. Snow, icy 
winds, freezing tempera- 
tures. Winter has settled up- 
on us once more. 


Early in the morning, after a cozy 
night’s sleep, a warm shower and a hot 
breakfast, you step outside the door to 
drive to work. An icy blast of winter 
penetrates your body up and down. It 
is unendurably cold. 

You grit yourself and move quickly 
to the car. You scramble in. But it’s 
just about as freezing inside the car as 
outside. You start the engine, turn on 
the heater, and wait. And wait, and 
wait......it will be several long minutes 
before you even begin to feel any 
warmth. 


Introducing |NSTAHEATER, the ori- 
ginal concept in providing instant heat 
and comfort inside your car on those 
unbearably cold days to come. 


HERE’S HOW IT WORKS. 
IT WORKS FAST. 


Immediately after you turn on the 
engine, INSTAHEATER automatically 
begins to deliver up to 1800 watts of 
heat to the passenger compartment of 
your car. When your engine has finally 
warmed up and the regular heater be- 
gins to deliver heat, further warming 
up the passenger compartment, 


INSTAHEATER automatically shuts 
off. From then on your regular heater 
is able to maintain your car at a com- 
fortable temperature. 


IS IT EASY TO INSTALL? 


Yes. There are 3 wires to connect. 
There is no drilling involved. INSTA- 
HEATER's heater blower is compact, 
and is easily mounted inside your car 
under the dashboard. The kit provides 
instructions, the tool needed to install 
INSTAHEATER, and a meter to test 
„the condition of your battery and 
alternator/generator. With the infor- 
mation you supply on the order cou- 
pon we will send you the appropriate 
INSTAHEAfER model to fit your 
auto's specifications completely. 


SAFEGUARD SYSTEMS. 


INSTAHEATER is designed to be driven 
by your car's generator or alternator 
without drawing excessive power from 
your car battery. Even if your car bat- 
tery is not in top condition, a built-in 
safeguard ensures that INSTAHEAT- 
TR will automatically shut down long 
before your battery gets weak. During 
warm or comfortable weather, INSTA- 
HEATER will automatically remain 
off, 


2 YEAR GUARANTEE. 


INSTAHEATER comes with a 2 year 
guarantee against — Manufacturer's 
defect. If for any reason you are not 
happy with your unit, you may retum 
it within 21 days for a full refund. 


PATENT PENDING 


Would you like a brochure containing 
more detailed information about 
INSTAHEATER? The brochure also 
includes the steps through which the 
inventor proceeded from the idea stage 
to the production stage, and how you 
can get instant heat into your car. 
Send $1.00 to cover postage and 
handling and we will forward the 
literature to you. 


Think WARM this winter. Think 
INSTAHEATER. The new concept. 


‘automatic. 
Complete installation kit, 
‘Stainless steel heater blower. 


ТУТАН ATL 720 
720 Watts (2457 BTU) 
For VW Beatle 

INS SIE АТ} R960 
360 Watts (3276 BTU) 
For compact car 


5149.00 


170,00 


INSEAHLATER 1200 
1200 Watts (4096 BTU) 
For mid-size car 
INSTAIICA TER 1500 
1500 Watts (5120 BTU) 
For fullsize car 


$190.00 


$210.00 


INSTAHFATI R 1800 
1800 Watts (6143 BTL) 
For luxury car or truck 
INSTANEATER 1440 
1440 Watts (4915 BTU) 
For VW Bus. 


Two blowers 


5230,00 


5300.00 


For Office Use Only: 
[SPM ML CO MT RT Di 
баш ihn t 


j. Box 307 
Woodside, N.Y. 11377 
(212) 476-2497 


INSTAMEATER 0720 0.960 C 1200 ©1500 01800 01440 
‘Luxury [Economic OSimple O Simple Economic Model 


Phone ( 

Expiration date 
Card # - 
Signature  _ 
VENICLE INFORMATION. Please fill out completely. 


DOLI m————Y 
(Cadillac, Chevrolet, Ford, etc.) (Toronado, Monte Carlo, etc.) 


Yeu... Cigarette Lighter Plug D with O without 
(1977, 1978, 1979, 1980) 


License plate number — — ——  —— State 


Altermator/generator.—. — — amps (or watts) 
(See your car manual.) 

Battery voltage 212 volts negative ground only 

Battery terminals ontop ^ Ооп side 


Underside of dashboard made of — Osteel O plastic 


Крд 

xcept pais Reter Stainless мен 

[os Маа blower, Plastic heater blower. 
3119.00 579.00 5 5500 
$139.00 5 8900 s 6500 
3149.00 $99.00 $75.00 
5159.00 $109.00 5 воо 
169.00 $119.00 585.00 
$239.00 зпооо 


516000 


FOR BETTER TV& РМ. 


BETTER GET 
WINEGARD! 


OUTDOOR ANTENNAS 


Improve your TV picture with a new 
Winegard antenna. Patented design 
assures more signal . . . you get rid of 
ghosts, snow, weak color. Anodized, 
rugged, gives you strong, clear recep- 
tion on all channels. 


FM STEREO 
ANTENNA 


Indooranten- 
nawith solid-state 
amplifier reduces or eliminates multi- 
path distortion, strengthens weak, fad- 
ing stations an average of 5.6 times. Sits 
on or near FM tuner. Model FM-4400. 


INDOOR TV-FM 
ANTENNA 


Improves both TV pic- 
tures and FM sound. 
Perfect for apart- 
ments,dorms,homes. 
Goes up fast, easy. 
Complete package, 
including wire and 
plant hanger hooks. 
Model AT-5001. 


AUTO FM STEREO 
SIGNAL BOOSTER 
Extends range of 
auto FM stereo for 
more stations. Amplifies 
signals an average of 8 times. 
Reduces fading. Fits under dash, with 
only switch visible. Model BF-8809. 


Winegard: your assurance 
of quality and performance. 
Write for the name of your Winegard Dealer. 


М WINEGARD’ 


TELEVISION SYSTEMS 
® The Winegard Company 

3000 Kirkwood St. + Burlington, ІА 52601 
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SHOP TALK 


By AL LEES 


Books worth giving 


Since | did a major roundup of new DIY 
books in this space last August, I’m fore- 
going my usual practice of devoting this 
December column to reviews of Yule-gift 
books. But from my August lineup, three 
titles are especially suited to Christmas 
giving, and you can find them in any well- 
stocked bookstore: How Buildings Work, 
Building the Timber Frame House, and 
Popular Science Leisure Homes. And here 
are two brand-new books about houses to 
add to that list: 

* The Old-House Journal Compendi- 
um, edited by Clem Labine, Overlook 
Press (Viking), 625 Madison Ave., New 
York, N.Y. 10022 (390 pages, $19.95), is 
just what its label suggests: an organized 
collection of articles from a monthly 
newsletter of how-to information for 
restoring houses built before 1920. There 
are well-researched and well-written 
chapters on shopping for an old house; 
upgrading wiring and plumbing, kitchens 
and baths; restoring architectural details; 
repairing roofs and windows. 

No compilation of work by restoration 
enthusiasts can wholly escape the curse 
of “old is right, new is wrong.” So let me 
point out that not every Queen Anne 
house is worth preserving; quality has 
always hinged on the personal skills of the 
original designer/builder. And the photos 
and prints here, on such subjects as Vic- 
torian stenciling, are unlikely to convince 
any but the already converted that our 
Progenitors were more immune to bad 
taste than our contemporaries. Still, I'd 
agree that domestic architecture since 
WWI has rarely matched the better exam- 
ples of Georgian and Federal styles, or the 
exuberance of Gothic Revival. This book's 
a treasure for anyone who cherishes good 
houses of any age. 

€ The Underground House Book by 
Stu Campbell, 210 pages, $9.95 paper- 
back; Garden Way Publishing, 515 Ferry 
Rd., Charlotte, Vt. 05445 (add $1 for post- 
age). | asked our resident expert on earth- 
sheltered housing, Elaine Smay, for a 
guest review: 

“Campbell opens with a description of a 
trip he took from California to Vermont, 
researching a book his editor had as- 
signed him. ‘People will buy a book about 
underground houses?’ had been his first 
response. 

“But not his last: Campbell not only 
undertakes the book, but eventually de- 
cides to build an underground house of 
his own. The last chapter describes his 
frustrations and triumphs as he seeks an 
appropriate—and affordable—site in Ver- 
mont. Finally, we see the plans his archi- 


tect, Don Metz, draws up for Campbell's 
chosen hillside. 

“Many books | see on underground 
houses show structures that may look 
beautiful to the owners, but look like 
partially buried motels to the rest of us. 
Campbell and his mentor, Metz, always 
remember that successful housing must 
first be aesthetically pleasing—or all its 
energy efficiency, low maintenance, and 
weather resistance won't make most of us 
want to live there. 

“The book itself is handsome—and rich 
in information, including an appendix 
with the nitty-gritty on insulation, heating- 
load calculations, life-cycle costing, and 
names and addresses of the designers he 
mentions. 

“Campbell sums up: ‘It is a book of 
facts, about financing, earth stresses, 
lighting, and humidity control. But more 
important, it's an emotional book—about 
warmth and security, privacy and peace of 
mind. It's a book about beautiful uses of 
space, and energy, and time.’ It is, and | 
recommend it." 


Small treats from the Big Show 


There was no talk of recession at the 35th 
Annual National Hardware Show, held 
several months ago in Chicago. This new- 
product expo had more exhibitors (2631), 
occupied more space (572,700 sq. ft.), had 
higher attendance (70,934) than ever. 

You never know what you may encoun- 
ter at this show. A 
fellow named Dav- 
ron (RR 2, Box 32, 
Hibbing, Minn. 
55746) was there 
with an aluminum 
firewood chute 
that fits any base- 
ment-foundation 
window. The 
wood-heating rage 
dominated several 
areas of the show. 
There were dozens 
of fireproof wall 
and hearth panels 
for stoves, dozens 
of fireplace inserts, 
many water-heater 
insulation jackets. It's obvious ы this 
winter you'll have no trouble buying foam 
gaskets to seal air leaks around electrical 
outlets, since all weatherstrip display 
racks now include a packaged version. 
And Chicago's United Industries has paid 
methe silent compliment of introducing a 
threshold seal that incorporates the ther- 
mal-barrier sweep | diagramed in this col- 
umn over a year ago (October '79). 


Of course, innovations from major 
manufacturers of power equipment and 
building materials will be featured in our 
product-news pages over the next few 
months (as a matter of fact, we had a 
scoop on the show's biggest news in last 
month's article, “Tools That Think: The 
Microprocessor Revolution Hits Your 
Workshop”). However, some of the 
show's items—though just as clever—are 
too small-scaled to rate feature treatment. 
They're the ones | like to search out for 
this column. Some seek me out: 

9 A rep from Aparco, Inc., of Boston 
stepped into the aisle to hand me a gadget 
on a bubble card—one of the shrewd- 
est household accessories I've seen. It's 
a tough but flexible rubber saucer with 
five hollow domes that fit onto either 
hand and offer fine protection for finger- 
tips and nails while gripping steel wool or 
sandpaper, stain or polishing pads, or 
jar tops (sketches at left, below). If you 
hate the clammy feel of rubber gloves, 
Fingermaid's for you. 

© The cleverest innovation in measur- 
ing-tape housings is Stanley's new-top- 
reading Powerlock. The tape is printed on 
its underface, as well, but these calibra- 
tions are offset for reading through a win- 
dow in the top of the case. Thus when you 
take an inside measurement, you needn't 
remember to add a couple of inches to the 
reading to compensate for the case. The 
reading in the top window is the actual, 
accurate dimension. (Like Stanley's other 
tapes, this one features the floating hook 
that gives you true zero, whether you butt 
it against a wall or hook it over an edge: It 
adjusts to allow for its own thickness.) 

9 Arco Polymers Inc. was showing 
Durethene double-pane inside storm kits 
for all glazing—up to 52-in.-by-80-in. slid- 
ing doors. 

A swing back to electric chain saws was 
another trend | noted. When | walked into 
the big McCulloch booth to ask what was 
new in their line for '81, | was ushered to 
four electrics. "First we've offered!" my 
young guide announced, “Then I've been 
making a bad mistake with the little yel- 
low honey | use nearly every weekend at 
my country place," | replied. "Since it has 
a pigtail, l've been plugging it into an 
extension cord. Should | have been dan- 
gling it in a gas can?" Seems the lad was 
too young with the company to know they 
dropped electric models some years ago 
and are just now reviving them. 


Stocking stuffers 


Two write-for items sure to intrigue do- 
it-yourselfers on your list: I've just got my 
copy of Edmund Scientific's new catalog, 
and it's crammed with new gadgets (as 
well as the items for science experiment- 
ers, astronomers, and craft workers for 
which Edmund's long been famous). Free 
from Edmund Scientific Co., 7082 Edscorp 
Bldg., Barrington, N.J. 08007. 

Anyone planning to redecorate a room 
will appreciate an Organizer File that 
includes decorating fact sheet, shopper's 
glossary, graph-square room planners, 
and colorful product literature. Send $1.50 
to Organizer, Congoleum Corp., Consum- 
er Dept. D, 195 Belgrove Drive, Kearny, 
N.J. 07032. us 


Experienced craftsman. . .all- 
round handyman. . . weekend do- 
it-yourselfer — you've probably 
dreamed of owning your own complete 
home workshop to let you do more 
accurate woodworking. Let's face it, a few 
hand-held power tools just aren't enough. 
They won't let you handle those complex 
remodeling jobs, money-saving home 
repairs, or build furniture, cabinets and 
other beautiful wood projects. 


You should have a big-capacity table saw, 
a top-quality drill press, a horizontal 
boring machine, а!аїһе and a disc sander. 


Butthese five most needed woodworking 
tools take up a lot of space, and could cost 
you several thousand dollars more than 
you can afford. 


Shopsmith's 30-day Money Back Guarantee. 
Name 


Now you don't have 
to spend a fortune 
to enjoy a complete 


workshop 


-—— шч e аа  — e ee eee ee 
О YES! Please mail me your FREE Information Kit on the Shopsmith MARK V, and facts about 


home 


The Shopsmith MARK V — the 
tool to start with. . .the system 
you grow with. 

It's a 10" table saw, a 1612" 
vertical drill press, a 
horizontal boring machine, 
a 34" lathe and 

а 12" disc sander. 


The Better 
Alternative 
Over 375,000 
woodworkers have 
found the better 
alternative to single purpose 
tools. A precision tool that 
combines all five of the major 
power tools into one multi-purpose ипи... 
atabout ONE-THIRD the costand taking 
less space than a bicycle. 


It's the amazing Shopsmith MARK V. And 
even if you have unlimited space and 
money, it can outperform a shop-full of 
individual tools, because the skill and 
accuracy are built-in. 


This ingenious woodworking system is 
powered by a rugged 13.5 amp motor that 
develops more than 2 hp. That's morethan 
enough power for the toughest jobs. An 
exclusive speed dial even lets you change 
operating speeds without turning off 
the motor. 


After a little practice, you'll be able to 
change from one tool to another in 451090 
seconds. And it's simple enough for a 
beginner to learn to use, but delivers 
results that a professional would be 
proud of. 


Get the FREE Facts by Mail Without 
Obligation! 


Send for them today! 


Address 


City 


State 


Zip 


Shopsmith Inc. 


The Woodworking Company 
Dept. 2584 


750 Center Drive, Vandalia, Ohio 45377 
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HOUSEPOWER CLINIC 


By EVAN POWELL 


Flame-retention oil burner 


Of all the devices that promise higher effi- 
ciency from oil furnaces and boilers, one 
of the best is a flame-retention head for 
the burner [PS, Oct. '80 and Oct. '79]. An 
oil burner atomizes oil with a high-preci- 
sion nozzle, mixes it with air, ignites it, 
and burns it in a controlled manner. In a 
conventional burner, the combustion 
zone begins an inch or two in front of the 
nozzle. To hold the flame base there, con- 
trolled velocity and direction are required 
of both the air and oil flow. But the mix 
isn’t totally uniform—you have fuel-rich 
and fuel-lean zones—so the flame tends to 
oscillate. The combustion chamber helps 
alleviate this problem. It gives the flame a 
target wall and recirculates the gases back 
to the flame base, homogenizing the mix- 
ture and thereby improving burner effi- 
ciency. 

In a flame-retention-head burner such 
as the Beckett illustrated here, a stainless- 
steel head rotates to control combustion- 
air velocity directly in front of the burner 


Conventional Combustion 


GE joins DIY ranks 


There's good news for do-it-yourselfers. 
General Electric is beginning a program 
that will make it easier for you to repair 
your own GE and Hotpoint appliances. 
The initial phase involves production of 
a series of manuals covering five major 
appliances: electric ranges, washers, dry- 
ers, dishwashers, and refrigerators. | 
worked closely with this project and have 
just read proofs of the first manual (elec- 
tric ranges), which will be available by the 
time you read this. It carries you through a 
wide spectrum of repair procedures with 
step-by-step photographs and instruc- 
tions. The manual is available from GE 
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head. The fuel-to-air ratio is more precise- 
ly maintained, and a very stable flame 
front is established. Result: better fuel 
efficiency and cleaner combustion. The 
flame base is only a quarter-inch beyond 
the burner head. No combustion chamber 
is needed. That, and the higher tempera- 
tures generated by the more concentrated 
flame, means that equipment can be 
much more compact. 

Most existing oil burners can be con- 
verted to a flame-rentention type, but only 
a professional should do it. Sometimes it 
involves nothing more than installing a 
flame-retention head or replacing the oil- 
and-air intake tube. But sometimes a com- 
plete burner replacement is required. (The 
combustion chamber should never be 
removed when retrofitting an existing fur- 
nace.) 

The payback (from oil savings) may take 
many years if the whole burner must be 
replaced. But that time may be shortened 
somewhat if maintenance decreases due 
to the reduced rate of sulfur-and-soot 
buildup in the heat exchanger. 


Flame Retention Combustion 


Parts Marts, or it can be ordered from 
General Electric Co. (P.O. Box 111, New 
Concord, Ohio 43762). 

The manuals are just the first phase of a 
marketing program that will offer parts 
and information specially designed for 
DIY maintenance. 

This program represents a fundamental 
change in philosophy at GE. Although the 
company has always fully cooperated 
with our PS repair features, its public 
stance, like that of most manufacturers, 
has been “hands off" when it came to DIY 
repairs. This about-face is a clear indica- 
tion that the growing number of do-it- 
yourselfers warrants a new approach to 
merchandising both parts and products. 


There is a law 


The wise shopper will look for a good war- 
ranty a$ well as good equipment. The 
Magnuson-Moss Warranty Act requires 
that warranties for products costing more 
than $15 be written in understandable lan- 
guage and be available for you to read 
before you buy. But it does not require a 
company to give a warranty (although for 
some products other laws do). 

A“full’ warranty means that a defective 
product will be repaired or replaced free— 
including removal and reinstallation— 
within a reasonable time. It applies to all 
owners during the covered time. A full 
warranty also contains a “lemon” clause: 
If the product has not been repaired after a 
reasonable number of tries, you can get a 
replacement or refund. 

More common is the “limited” warran- 
ty. You must read it to see what you don't 
get. You may have to pay for labor or 
return the product for repairs, and a 
refund may be pro-rated. 

“Implied” warranties are created by 
state law, and protect you against major 
hidden defects. The most common is the 
warranty of merchantability, which 
means that the product must be fit for its 
normal use: A dishwasher must wash 
dishes, for example. Any product that has 
a written warranty has implied warran- 
ties, too. All warranties are void on “as is” 
merchandise. 

Service contracts are not warranties. 
You pay extra for them. And you should 
weigh the additional cost against the cov- 
erage. A reader wrote that he was quoted 
$280 for a one-year service contract on a 
10-year-old TV set. That's no bargain! 

Under the Warranty Act, a company 
must remedy covered problems that are 
reported during the specified period. If the 
seller refuses, write a certified letter to the 
manufacturer. If this doesn't get results, 
contact your consumer-protection office 
or any trade organization that rules on 
such disputes, such as the Major Appli- 
ance Consumer's Action Panel (20 N. 
Wacker Dr., Chicago, III. 60606). 

If all else fails and your product was 
made after July 4, 1975, you can sue the 
company in small claims court. If you win, 
the company must pay legal fees. Report 
violations of the warranty law to the Fed- 
eral Trade Commission, Warranty Divi- 
sion, Washington, D.C. 20580. 


QA tz 

trap 

We heat a two-story house with a wood- 

burning stove in the basement. We're 

thinking of putting a dropped ceiling in 

that area. Would that stop the heat flow? 
Jan Konesey, Harrington, Del. 


Some studies show that as much as 80 
percent of the heat under a floor may pass 
through to the area above. A dropped ceil- 
ing could create a dead-air space, which 
would block much of the flow. 


Got a home-equipment problem? Write to 
Evan Powell Housepower, Chestnut 
Mountain, Rte. 1, Box 322A, Travelers Rest, 
S.C. 29690, giving appliance make and 
model number. Sorry, but unpublished 
questions cannot be answered by mail. 


Super Gift...Super Value 


Save'l0 
at Sears. 


Now only $29.99 
Sears Best inductive timing light. It’s 
one tool you'll need to help you keep 
your car in tune. For better gas 
mileage and better performance. 
And, of course, you can use your 
Sears Credit Card. 


On sale from November 30 through December 24 
This is the minimum savings nationally. Regular prices 
vary in some market 
Prices and dates may vary in Alaska and Hawaii. 
© Sears, Roebuck and Co., 1980 


* Deadline © 
Christmas Eve 


Super Gift...Super Value 


Save'8 
at Sears. 


Now only $19.99 
Sears auto battery charger for 6 or 
12-volt batteries. Plugs into a regular 
wall socket and charges most bat- . 
teries in 6 to 12 hours. And, of course, 
you can use your Sears Credit Card. 


Ul 
Sears 


Where America shops 
for Value 


MOTORCYCLING 


By RAY HILL 


Nitrous oxide for your bike? 


Increase compression and fuel flow, im- 
prove combustion efficiency, and change 
gearing—this will result in quicker drag- 
strip times. 

Right. But there’s a less expensive, fast- 
er way, according to 10,000 RPM, a perfor- 
mance company. The people there have 
developed a bolt-on nitrous oxide system 
they claim will provide an extra ' hp for 
every 8.2 cc of engine displacement. It fits 
all Japanese and American motorcycles 
with 1000-cc or more displacement. 

The unit fits between the carburetors 
and the cylinders. It comes with a one- or 
two-pound nitrous oxide tank—your 
choice. A two-pound tank is good for five 
quarter-mile runs. A refill costs five or six 
dollars. 

To actuate the system, flip a switch at 
full throttle. You can expect an elapsed- 
time drop of eight-tenths to one second, 
and an increase in terminal speed of eight 
to 11 mph, company spokesmen say. 

The device costs $395 for Japanese 
bikes, and $365 for Harleys. 10,000 RPM's 
address: 22624 South Normandie Ave., 
Torrance, Calif. 90502. 


Half a toolbox in one hand 


Touring riders and trail riders like to keep 
their tool kits to a minimum. That's why 
they often have a good adjustable wrench 
that replaces many individual wrenches. 
But here's a new tool that can replace your 
adjustable wrench. 
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Called RatchLok, it can be adjusted to fit 
sizes from % to 1% in. Unlike an adjust- 
able wrench, the RatchLok grips a fastener 
on four flats instead of two, so there is less 
chance of rounding off a nut. Another 
advantage: It can be used in a ratcheting 
fashion, thus making removal and tight- 
ening of a fastener quicker. The only real 
disadvantage is that it’s a tad bulkier. 

RatchLok costs $19.95. That price in- 
cludes postage anywhere in the continen- 
tal U.S. From Summit Tool Co., 4150 Fox 
St., Denver, Colo. 80216. 


Who was that masked man? 


Do you trail ride in an open-faced helmet? 
If so, you're no stranger to cold lips. 
Here's an inexpensive solution from Mal- 
com Smith Products. It’s a face mask 
made from the same material as wet suits, 
contoured to fit the face, mouth, and nose. 
The mouth area is ventilated with small 
holes. Velcro fasteners let you adjust the 
mask for a comfortable fit. 

It also offers some protection against 
those overhanging branches that seem to 


enjoy smacking you on the face as you go 
charging down the trail. It's not the kind of 
protection that a plastic mouth guard or 
full-face helmet offers. But it takes some 
of the sting out. Called the Masque, it's 
available at motorcycle shops that sell 
Malcom Smith products. Suggested retail 
price is $9.95. It's also useful for snowmo- 
bilers, and for going to masked balls. 


Kit for servicing air forks 


Air-assisted forks have been a welcome 
improvement in motorcycle suspension. 
But because the amount of air added is 
very small, it can be difficult to add pre- 
cisely the amount you want. 

S&W, a leading name in motorcycle 
suspension components, has come up 
with a good solution: the Air Fork Service 
Kit. It consists of a minipump (which you 
use in much the same way as your doctor 
uses a hypodermic needle when giving an 


injection) and a gauge with a hose 
attached to it. The pump screws into the 
gauge. And the hose from the gauge 
screws onto the fork air fitting. A special 
sealing gland on the air hose lets it detach 
from the air fitting without air loss. The 
gauge lets you inject precisely the amount 
of air desired. Suggested retail: $31.95. 


Honda CB750F—an A4 bike 


Impeccable handling, 55 mpg, superb 
brakes, comfortable ride, quick accelera- 
tion—wrap all these qualities up into one 
motorcycle and you'd have quite a ma- 
chine, wouldn't you? 

Well, they're all in Honda's CB750F. | 
just finished riding 1000 miles on one, and 
it's hard to imagine a mass-produced 750- 
cc motorcycle working much better than 
this. Riding within the speed limits, get- 
ting 55 mpg was easy. Panic stops? No 
problem. The firm, predictable brakes 


bring machine and rider to a halt quickly— 
as | discovered when a deer rudely 
stepped out into the roadway and blocked 
my path while | was traveling at speed. 

The ride is comfortable, yet firm. | rode 
the bike to work a few times, a 90-mile 
round trip that includes a lot of bumpy 
New York City roads. The suspension 
does a good job of soaking up the pot- 
holes, while still remaining firm enough to 
provide responsive, predictable handling. 
Maneuvering through Manhattan's heavy 
traffic was actually fun. 

A quick look at the technical side: The 
engine is a four-cylinder 749-cc DOHC 
with four valves per cylinder. Ignition is 
electronic. And a high-capacity automo- 
tive-type alternator takes care of electri- 
city. Fenders and seat-base are plastic, 
which helps reduce weight (less weight, 
better handling, better mileage). Four 30- 
mm carbs with an accelerator pump pro- 
vide good drivability. 

I'm not saying this is the best 750 going. 
But | haven't ridden a better one. 


People. 


write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


‘Tis The Season. It is now time to 
change the oil in my Briggs & Stratton 
4-cycle snowblower engine. The 
snowblower requires an MS 30 oil. 
Which Pennzoil meets this specifica- 
tion? 

C.M., Middlesex, NJ 


MS is an out-of-date classification 
which was replaced by the designation 
SD. Currently SF rated motor oils are 
available and can be used where SD or 
MS is required. We recommend Pennz- 
oil Z-7 SAE 30 for your snowblower. 
This oil contains all the additive protec- 
tion necessary to protect your engine. 


Sands Of Time. When my car was 
fairly new, I changed the oil and noticed 
some strange material at the bottom of 
my drain pan. I found some grains 
which first looked metallic, but were 
actually non-magnetic and crushed like 
glass or silica. After 1,000 miles of 
driving I decided to change the oil 
again, and once more, there was a silica 
buildup in my drain pan. What on earth 
could be the cause of this? 

W.J.S., Cedar Rapids, IA 


It is not unusual to find silica (sand) in 
the crankcase of new automobile en- 
gines. Generally, during the break-in 
period, residual sand from the block 
casting finds its way into the oil pan. 
However, after the initial break-in 
period, sand, silicon or silica may be 
breathed into the engine through a de- 
fective air cleaner. This could be due to 
the element rupturing or to misassem- 
bly of the unit. You may want to con- 
sider an oil analysis for a positive iden- 
tification of this substance. 


Cycle Storage. 1 recently purchased an 
older motorcycle which I plan to keep 
in storage during the winter months. 


The cycle's previous owners had diffi- 
culty with deterioration of bearing sur- 
faces, most probably due to the fact that 
the machine sat idly for several months 
with used oil in the sump. What advice 
do you have on proper maintenance of 
the bike while it's in storage? 

R.P.B., Harrisburg, PA 


Any engine that is allowed to sit idly for 
a number of months is subject to de- 
terioration from oxidation and rusting. 
Before storage, run the engine until it is 
hot. Then drain the old oil from the 
crankcase and replace with fresh oil. 
Once again, run the bike until it is hot 
and drain the oil you just put in and re- 
place with new fresh oil. We then 
suggest that you run the bike for a 
couple of minutes to be sure all parts are 
lubricated. The bike is now ready for 
storage. Since there is never any guar- 
antee that bearing damage will not re- 
sult, the ideal solution, if possible, is to 
run the motorcycle until it is thoroughly 
warmed up every two to three weeks. 


Case Of The Beige Foam. Upon 
changing the oil in my '65 VW, I 
noticed a beige foam which I thought 
was due to water in the oil. When I 
opened my oil cap a week later, it was 
clogged again with this foam, and was 
surrounded by drops of water. The VW 
is air-cooled, so I don’t see how water is 
mixing in with the oil. The oil cap tight- 
ens properly, as does the dipstick. Do 
you think the cause could be rain? 
G.C., Belleville, NJ 


The beige colored foam in your engine 
is a mixture of oil additives and water. 
This type of formation is not unusual 
when operating an engine in extreme 
wet weather. It's possible that the mois- 
ture is entering the crankcase from a 
cracked head gasket or even a cracked 


head. Other factors which contribute to 
moisture in the oil include an inopera- 
tive or low temperature thermostat and 
short trip operation, especially in cold 
weather. You may also want to consider 
more frequent oil changes. 


Long Life Lesson. I am the proud 
owner of a '67 Pontiac with over 
100,000 miles. The only oil this car has 
ever used is Pennzoil and the engine 
doesn't burn any oil. Do you have any 
recommendations as to how I can con- 
tinue to protect this engine? I plan to 
keep it for a long, long time. 

C.D.M., Charleston, SC 


Preventive maintenance practices 
using quality lubricants and filters are 
the key to long engine life. Since most 
motorists drive under some type of se- 
vere service conditions, frequent oil and 
filter changes are recommended. Se- 
vere service includes stop and go city 
driving, short trips, wet weather, cold 
weather, hot weather, dusty conditions, 
excessive idling, and trailer towing. 
Under these types of severe conditions 
oil and filter changes of 3,000 miles or 
3 months, whichever comes first, are 
recommended, The continued use of 
Pennzoil motor oils will help protect 
and keep your engine clean for many 
more trouble free miles. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tellus a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


FREE 


COLOR BROCHURE 


Do-it-yourself pre-cut kits € Completely 
finished and assembled models @ Antique 
furniture reproducitons @ Wall and shelf 
docks € Grandfather clocks € Beautiful 
solid woods (walnut, oak or cherry) @ Solid 
bross West German movements @ Prompt 
delivery € Money back guarantee 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Readin, 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
е PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, IIl. 60616 


VIKING 


CLOCKS 


QUALITY 
CLOCKS AT , 
FACTORY 
DIRECT 
PRICES. 


== = = ———À—À 
CHICAGO TECH/School for Builders Veterans 

Н Dept. Р5-120 2000 S. Michigan Ave., Chi 

| Chicago, Ш. 60616 He 

П 

1 
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Please mail me a Free Trial Lesson, Blueprints 
d Bullders Catalog. | understand ‘there is по 


Bi FREE Color Brochure. Write: Viking Clocks, 
ligation—no salesman will call, 


The Viking Building, Dept. 706, Foley, AL 
36536. Phone: (205) 943-5081 

Visit our showrooms: I-10 Exit 35, Sponish Fort, Alo. 
and Hwy. 59 one mile south of Foley, Alabamo. 
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presents © js 
America's most USEFUL gift 
for the Do-it-Yourselfer! 


SHOOT A STAPLE 
WHEREVER YOU'D 
DRIVE A NAIL! 


You'll handle all of the 1,001 home fix- 
up fastening jobs faster, cheaper, 
better! It's a breeze: one squeeze and 
you've nailed it with Arrow's powerful 
T-50 Staple Gun! All steel construc- 
tion, jam proof, lasting chrome finish 
Uses six staple sizes. 


No. T-50MP 8-PIECE MULTI-PURPOSE STAPLE GUN 
KIT includes Arrow s All-Purpose 1-50 Heavy Duty 
Staple Gun plus all these extra accessories: slip-on 
Wiring Attachment; slip-on Screen Attachment; slip- 
on Shade Attachment; staple lifter; 1250 1-50 "4^ 
staples, 1250 T-50 ^" staples: 1250 Ceiltile staples. 
Complete with heavy duty molded storage case. 


5010 at al! leading Hardware. Home Center 
and Discount Department Stores everywhere 
ARROW FASTENER COMPANY, INC. 
271 Mayhill Street, Saddle Brook, N.J. 07662 


High-tech sailing ships 
[Continued from page 81] 


aboard a full-size ship? He's had 
encouraging discussion with two dif- | 
ferent shipowners about retrofitting a 
vessel with DynaSails, he told me. 

Sail power can be tapped for many 
tasks. Bob Palmer heads Rowan Co., a | 
Houston firm that tows rigs up to 247 
feet long to offshore drilling sites. 
Colin Ratsey heads Ratsey and Lap- ' 
thorn, a New York sailmaking firm. | 

This unlikely team recently hoisted 
the world’s largest sails atop the 
three-story-deck of an offshore oil rig! 
On a 2400-mile tow from Galveston to | 
Halifax, the giant sails functioned, 
smoothly, both speeding-up and stabi- 
lizing the unwieldy oil rig. The time 
saved translates into about $2400 dai- . 
ly, Palmer told me. | 

Both he and Ratsey are convinced 
sails should be as economical for cargo 
carriers. “If we can get something as 
ugly as an oil rig to move through the 
water faster under sail,” Ratsey told 
me, “then its going to be relatively 
easy to help drive a powered vessel 
through the water.” E 

Even a tugboat? “It started as a 
joke,” Captain Jesse Briggs of Rebel 
Marine Service (Norfolk, Va.) told me, : 
"but then we found that the sails 
boosted our towing speed from four to 
five knots." 

The simple gaff rig also cut fuel 
costs for the 46-ft. tug by 30 percent, | 
Briggs testified. So he and his father, 
Captain Lane A. Briggs, commis- 
sioned the world's first "tugantine," 
the 56-ft. Norfolk Rebel, with 1400 sq. 
ft. of sail. 


And on the horizon 


There are a number of other com- 
mercial sailing vessels in the works. 

* MacLear has designed and is 
seeking construction capital for two 
commercial ships: a 140-ft. cargo ves- 
sel and a 97-ft. fishing boat. 

* Lawrence has two separate sets 
of investors interested in two different 
5000-ton versions of Patricia A. 

* The Soviet Union reportedly has 
designed two sail-assisted commercial 
ships, including a huge, seven-masted. 
computer-controlled ore carrier. 

* Mitsui, a Japanese shipbuilding 
firm, has designed a 30,000-dead- 
weight-ton sail-assisted barge. 

What's the most efficient way for 
commercial ships to harness the 
wind? As the witnesses at Matsuna- 
ga's hearings made clear, there's no| 
agreement yet. But the assembled 
experts agreed on at least one thing: 
The fleet of field-trip boats plying the 
South Pacific would make an excel- 
lenttest lab to answer these and other 
questions about commercial sail. WE) 
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THE AMAZING TC25G PERMANENT 
MAGNET LOW-RPM DC GENERATOR 


SO SENSITIVE that it acts li 


selsyn when connected to a small dc 
motor! Turn the TC25G generator shaft with your fingers and the motor 
rotates by the same amount - in either direction! 

SO EFFICIENT that it can produce 12 volts at only 475 rpm! 


80 POWERFUL that it can deliver over 6 amperes into a short cir- 
uit! 


How did such an unusual generator get buit? Her 


‘The TC25G began as one of many components, in a unique low-cost 
wind generator - the Helius Rotor kit. it was during the development ot 
this rotor that our engineers discovered there was no inexpensive, low 
трт generator to be found anywhere, that was suitable for small wind- 
erters-or, for that matter. for water wheels, pedal power. 
ue-powered generators. or any other small energy 


is the story: 


It was tempting at the time to tur to "small" automotive alternalors 
Which need several thousand rpm to generate the kind of voltage we 
‘wanted. They are large, heavy and also require an efficiency ling step- 
up pulley, о achieve ће necessary rpm to generate power кот a smal 
water whoo! or windmill Meanwhile, the price of ой and other fuels was 
beginning to skyrocket and many people were clearly not going to take 
these price hikes lying down: more and more people were turning to fre 
ronewable energy sources - solar, wind, water - not because they had to, 
at that time, but simply because it made good economic sense. Needing 
to produce exactly the right product forthe growing boom in home-sized 
alternate energy products, Thermax engineers started from scratch to 
design the perfect small generator, It had to be inexpensive, light, and 
operate efficiently at low rpm (which no other small generator could 
o. 


The result of this design program was the TC25G permanent-magnet de 
generator - which may be exactly the generator you ve been looking for, 
# you ever tried to build a small water wheel or windmil 


THERMAX CORPORATION 


FREE ELECTRICITY! 


START GENERATING YOUR OWN POWER 


FROM RENEWABLE ENERGY SOURCES 
BUY THIS GENERATOR—GET FREE PLANS 


Later, at the Energy Lifestyle Show. visitors who tried our demonstration 
generator were so amazed by its sensitivity that some even looked un- 
erneath to see if there was a trick to it! Turned only by a finger. the 
TC25G would easily drive a small 12-volt motor. 


Many energy buffs bought generators on the spot. 


At first the Thermax sales personnel were surprised that so many cus- 
tomers were attracted by the generator itself, and didn' want to buy the 
whole windmil kit. Even without advertising, inquiries kept coming from. 
do-it-yourself energy enthusiasts who really wanted to build their own 
power systems, not Thermax' or anyone else's. 

So here you are - the ideal small dc generator, with plans (if you need 
them) to build several different renewable energy converters. Now you 
сал start generating your own free, natural energy! 


SPECIFICATIONS: TC25G GENERATOR 


Two-pole permanent magnet dc generator. 
Ten-siot armature wound with 0.4 mm (26 AWG) wire. 
Internal {7 ohms; heavy-duty long-life brushes, 
Mounts by two 10-32 studs at shaft end of case. 


Dimensions: Case length 47/8 inch (124 mm) 
Case diameter 314 inch (82 mm) 
Shat diameter 516 inch (7.94 mm) 


Weight 3.5 Ib. 

Electrical Performance 

Rated for 12 volts de, will generate 6, 12. 
regulator. 


H 
E 
ЕЁ 
E] 
o www e s о 2 «9 
NOLUTIONS PER SECOND SOLUTIONS ма SECOND 
RENEWABLE 
ENERGY 
SYSTEMS 


2641 NORTH MAIN STREET — WALNUT CREEK, CALIFORNIA 94596 


FREE PLANS AND USER'S GUIDE 
Order your TC25G now and receive, free with your generator, а com- 
plete applications guide: all you need to know about wiring, voltage reg- 
ators, batteries, inverters to step up to 110 volts ac, as well as plans for 
building the following energy producers: 


Pg» . WATER POWER If water power is available you 


can build your own small hydroelectric generating. 
station, 
Vf WIND POWER The TC25G is already standard 
+ equipmentin Helius rotor kts. You can build your 
| own wind generator from plans furnished. 
\ | PEDAL POWER Conv an cil to gener- 
YES send me TC25G generators and plans | 
į Row for only $69 each (two for $130), plus $3 each for 
i shipping and handling. California residents add 6% 1 
tax. 


ate power: pedal your television set! 


1 C] My check or money order is enclosed. 
! NAME PHONE 
! STREET 


THERMAX CORPORATION 

2641 NORTH MAIN STREET, DEPT. PS 4 
WALNUT CREEK, CALIFORNIA 94596 

| Satisfaction guaranteed: if you are not completely satis- I 
| fied with your TC25G generator, return it to Thermax | 
1 within 10 days of receipt for a prompt refund. 1 
| Credit card customers CALL TOLL FREE to order 800- | 
1 227-1617, ask for extension 211. (In California call 800- 1 
1772-9548). In Canada call 613-692-0194. 
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maoe w use @ 
STE SUPPLIERS OF 
JESS STEAMCLEANING 
( EQUIPMENT 
` MCLEANINC SINCE 1963! 
“Animal are” одра Plants PRODUCES 
» Boats, Marinas. HOT 
« Building Cleaning STEAM 
FAST! 
Service Stations Built RUGGED 
Farms, Ranches са & PORTABLE 
Моана, yet designed for 
е SIMPLICITY 
Mail SUMIMTERNATIONAL 
Coupon To: P.O. ВЕХИ 63у Scoffsdila, AZ 85252 Ph. 602-994-3270 
UNB ИРИМ $3 1220 R MESTENQUARGE 
| Priced at dnb Ф Га ТАС 
Dept. ps2 ЭФ B. trom factory | EP Ree 


_гбад оф Pity, lowa 


C) Please send my new ЅОКІМ багу Й лег. Enclosed is my ЫБ for 481250“ 
CJ Lam very interested in the SUKIT'Sfbamclesngr. Please send me 7918 irfiertngtion. 
CJ Please send me additional information aboyfhay/T кап qualify for your'exgliaive 


distributorship program. 
1 Please send me information on your Pressure Мез 


»:* EVERYBODY'S 
ЖТ STEAMCLEANER! 


*SUKII . .. 


lightweight, 
quickfiring, 
long-lifed, easy 
to operate, the 
choice of steam 
cleaners. L.P. 
gas fired and 

at a price users 
can live with: 


: 


tabilizing pump may. 
be necessary in areas 
hindered by low or 
fluctuating water pressure. 


Phone 
Shipping Address. City 


Name 


State Zip 


More hauling ability for less money 
when you build Carl Heald’s %4-ton Hauler. 


Go tor parts or tools; Change combine shifts; check fields, 
livestock or warehouse; supervise crews; haul feed or seed. 
Easy-to-build semi-kit, (6-8 hours assembly time) can 
save you up to $1000. Avoid mass production faults 
and cut maintenance. Hauler features a 16 H.P., op- 

Ы Cod twin cylinder or an 11 H.P., 4-cycle, Syni 
>.. « Balanced Briggs & Stratton electric start engine, for- 
ward and reverse gears and automatic transmission. 
Front shocks, double seat, wide tires smooth the 
: ride. Dumping bed measures 4412"x40"x11". 
Hydraulic disc brakes with parking brake stan- 
* dard. 4-wheel models with cab also available. 

Carl Heald's Hauler Y Many options. For FREE brochure send to: 


Tons of toting help for farm, Carl Heald, Inc. ое о-в: 


ranch, factory, construction Р.0. Box 1148, Benton Harbor, МІ 49022 


UP TO AND OVER 


30% 


BETTER GAS MILEAGE! 
(AUTO-TRUCK-GAS ENGINES ) 


INSTALLS IN MINUTES 


HAVE YOU TRIED 


WATER INJECTION? 


@END CARBON BUILDUP 
€ INCREASE HORSEPOWER ЗАКО ДЫ е4 


@BURN ANY GAS 

€ SAVE SPARKPLUGS $28 50 

@UNCONDITIONALLY " 
GUARANTEED Plus $3.00 shipping & postage 


Sounds almost impossible? These are not exaggerated claims. We have the proof in 
over 60,000 units sold in the United States. Water Injection is not new. It has been 
used since 1914. What we have, that is new, is what we believe to be the simplest, 
most inexpensive, most efficient water injection unit in production today. 


What has kept this device from becoming popular throughout the years was COST 
and COMPLICITY. We have a tried and unit. It is simple with no moving parts 
(after adjusting) installs in minutes — If you have a drill and a screwdriver, you can 
have it in and working in less than 20 minutes. And the epe is the price; $28.50 
and $3.00 for shipping. We can have your Water Injection Unit in the mail just 24 
hours after we receive your order by phone. 


LOVE THAT BIG CAR? 


Now you don't have to trade in your personal comfort and luxury because you cant 
afford the gas. Or, before you do, get a water injection unit and try it. If it isn't getting 
more miles per gallon, send us back the unit and we'll cut you a check as soon as it 
arrives. Don't forget that we also guarantee that you can burn inexpensive gas without 
‘pinging’ and eliminate excessive carbon buildup! 


JUST CURIOUS AND NEED MORE INFORMATION? 


For just $750 we will send you a book containing information =, 
both scientific and testimonial explaining the principles of water |} 
conditioning and a detailed description of how our unit works. Р 


Gnion Research, Inc. 


3228 PATTERSON RD. NEW ORLEANS, LA. 70114 


CREDIT CARD CUSTOMERS CALL 


800-535-4130 


IN LOUISIANA CALL COLLECT 340-6046 


Photography in the '80's 
[Continued from page 87] 


first shown at the 1976 Photokina, 
may at last be getting into production. 
Distribution in Europe is scheduled 
for this coming March and in the U.S. 
in 1982. The cube-shaped camera is 
surprisingly pleasant to hold. But its 
major virtue is its interchangeable- 
parts design (12). Film is held in a sep- 
arate cassette that enables you to 
transpose films at will-shoot 10 
black-and-white pictures, say, shift 
for a half-dozen color neg shots, then 
switch back to b&w or to transparen- 
cy, or whatever. A dark slide protects 
the exposed film. The camera offers 
both pentaprism and direct screen 
viewing. A separate holder lets you 
snap on fresh batteries in seconds. A 
motor drive offers three-pictures-a- 
second filming. Aperture-priority au- 
tomatic exposure is available, as are 
many other features on the SL 2000 F. 
A price has not yet been set, but 
expect the worst. 


Modular movie cameras 


Chinon, the Japanese camera mak- 
er, has also gone modular. The Sys- 
tem-8XL basic unit is a simple, boxy 
super 8 silent movie camera with an 


/1.2 13-mm lens (13). Want more opti- 


cal power? Swap the lens for a 9-27- 
mm (3X) zoom or a 7-42-mm (6X) 
zoom. Or, for convenience, attach a 
power unit for push-button zooming. 
Want to add sound to your movies? 
Attach the hand grip with built-in 
amplifier and boom microphone. Re- 
mote control? Sure—with a wireless 
transmitter/receiver unit. The system 
offers one- and 18-frames-per-second 
speeds for sound movies; one, 18, and 
30 fp.s. for silents. Introduction? 
Soon. 

Bell & Howell has gone modular, 
too, with two new movie cameras: the 
MS30 and the MS45, Both are sound 
cameras, and are designed to permit 
the addition of extra features. 


So long, dedicated flash? 


It looks as if the day when you had 
to buy a camera maker's own flash 
unit, if you wanted one that worked 
with the camera's electronic system, 
is now surely over. Sunpak, a major 
Japanese flash manufacturer, is in- 
troducing a series of flash systems 
that not only offers total dedicated 
interface capability but, claims the 
company, insures you against your 
unit's becoming obsolete. 

The secret is in an interface module 
that slips into the hot shoe of an elec- 
tronically controlled camera. De- 
pending on the capabilities of the indi- 
vidual camera, says Sunpak, the Auto 

Continued 
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Could you remember 
to do all these things around 
the house...every day? | 


Introducing the First Alert 
Home Command Center. It remembers. 


7:00 am It wakes you up to 
the news. 

7:10 Brews the coffee while 
you take a shower. 

7:20 Turns on the kitchen 
light so you can find the 
coffee. 


Then you go to work. 

8:30 It turns off the radio. 
8:30 It also turns off your 
room air conditioner. (Saves 
energy.) 

1:30 pm Starts the slow 
cooker—which completes 
defrosting and then simmers 
tonight's dinner. 

4:30 Turns the room air 
conditioner on—so it will be 
nice and cool to come 
home to. 

5:10 Turns on the front porch 
light—to cheer you up and 
protect you, too. 

5:10 Turns on the light in 
the den. 

You come home from work. 
5:30 Turns on the TV news. 
10:40 Turns on the radio—to 
soothe you to sleep with 
music. 

11:30 Turns out the lights 
after you retire and dims the 
hall light to a night light. 
Ahhhhh. 

11:30 Oh, turns off the TV, 
too. 

Weekends? You take 
weekends off —so just 


First Alert... 


Home Command Center:' It remembers. 


program it to take weekends 
off. Program a different 
schedule for Saturday. 


Vacations. And when you're 
gone or on vacation —the 
First Alert Home Command 
Center makes it look like 
somebody's home. 
That's good security. 

Come on. It's time 
29 to compute 


D 
Es onvenience into 
Lx your life. All you 


= need is the First 
Alert Home Command 


The brains of the system is 
the Home Command 
Console. Just plug it into a 
wall outlet and it's ready to 
go. The ingenious aspect of 
the Command Console is 
that it talks to the modules 
individually through the 
wiring in your house. 


Saves you money. Use 
energy only when you need 
it. Can pay for itself over time. 


The advantage of the 
First Alert Home 


Console...and the number of Command Center is that 


modules (the little things that 
carry out the orders) 
necessary to make your 
Command Center do the 
things you want it to. 

The modules do the work 
—actually turn things on and 
off. There are three different 
types, for doing different 
kinds of jobs. One type plugs 
into wall outlets for ordinary 
use with lamps, etc. 
The second type is a 
wall switch module 
The third is for 
appliances 


it’s programmable. 
Programming. That's where 
First Alert's experience in 
high technology really pays 
off. Because Pittway is the 
professional in home and 
business security systems. 
Pittway has the background 
... proven technology to 
make this great idea work. 


NEW! 
INEXPENSIVE 
HOME HEATING 


QUARTZ. BREAKTHROUGH... 

No ordinary space heater, this new Quartz 
Heater can warm you in minutes, And because 
you put heat when and where you need it your 
heating bills could be reduced. 

An excellent alternative to the high cost 
heating, No ой, wood, or fuel to buy. No chimney 
ог stove to clean. No messy spills. No odor. No 
noise. Portable Quartz electric heating systems 
keep you warm, can reduce heating bills, 
and save energy. 

Conventional convection heating must warm 
the air before you can feel warm. Quartz Heat is 
different, you'll be feeling warm in minutes. 
thanks to Quartz Technology. 


То warm up to the savings of Quartz Heating, 
order now toll-free or send your check for 
only $79.95. Our Quartz Heater is beautifully 
walnut grained and is backed by our limited 5 
year warranty. U.L listed. 
Ultra Energy Corporation 
129 BridgeporteMilford, Conn. 06460 


30 DAY NO-RISK MONEY 
BACK GUARANTEE 


ULTRA ENERGY CORPORATION. Dept--Ps| 
129 Bridgeport 
Milford, Conn. 06460 
Yes! Send me. Deluxe Model ^Qv2400 
Quartz Heaters @ $79.95. Save an additional 
$10, order two for just $149.00. (Conn. resi- 
dents please add state tax.) If not satisfied | can 
return the Heater within 30 days for a full re- 
fund. ORDERS SHIPPED U.P.S. PRE-PAID 
OChk/m.o. for $__________enclosed. 
O MasterCharge О Visa 


VISA/MASTERCHARGE ORI IER 
TOLL FREE 800. 
(CALIF. 800: 
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LYNCHBURG 


HARDWARE &GENERAL STORE 


JACK DANIEL 
SQUARE GLASS SET 


Mr. Jack Daniel was the originator of the 
square bottle for his whiskey and always 
wanted to have a matching square glass. Well, 
here it is! This hefty square glass (each 
weighs 14 ounces) is the perfect companion 
lo a bottle of Mr. Jack's finest. The inside is 
rounded to make drinking a pleasure and the 
original design is fired on for good looks and 
durability. My $15.00 price for a set of 4 
glasses (8 oz. capacity) includes postage. 


Send check, money order, or use American 
Express, Visa or Master Charge, including all 
numbers and signature. 

(Tennessee residents add 6% sales tax.) For a color 
catalog full of old Tennessee items and Jack Daniel's 
IN memorabilia, send $1.00 to above address. 


DO-IT- 
YOURSELF 


FINE GRANDFATHER CLOCK KITS 
STARTING UNDER 


5235 


(including movement 

and dial) 

* Factory direct 
prices 

* Heirloom quality 

* Solid %" hard- 
woods: black wal- 
nut, cherry, oak 

* Easy toassemble, 
parts pre-cut 

* Solid brass West 
German chiming 
movements 

Money back 
guarantee 

* Prompt shipment 


MASTER CARD and VISA ACCEPTED 
Write for FREE color catalog 


EMPEROR’ 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 637 Emperor Industrial Park 
Fairhope, Alabama 36532 


] 
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Photography in the '80's 
[Continued] 


DX system (14) will "automaticall; 
set the shutter speed and f/stop, actu- 
ate all camera signals and indicators, 
and, in the case of the Olympus SLR, 
even work the TTL [through the lens 
metering system.” 

If you buy a new camera with a dif- 
ferent electronic system, you don’ 
need a new flash unit, just a пе 
interface module with different micr 
processors. There are two Auto D; 
systems: an Auto 20 DX with a guide 
number of 33 feet for ASA 25 film, an 
an Auto 30 DX with a GN of 50 feet foi 
ASA 25 film. (For ASA 100 film, yo 
double the guide number.) 

The units also offer all the niceties 
power-conserving thyristor circuitry, 
automatic power-off if you forget 
turn off the unit, and a choice of full о 
partial power for depth-of-field con: 
trol and fill-in flash. 


Viewer-projector 


What was the cutest item at Photo. 
kina? Very possibly the Diastar 20! 
(15), a stack-loading daylight viewer- 
projecter made by Osram in Germany 
The. screen pushes out for viewing, 
slides back for storage. A simple push 
pull mechanism changes the slides. 
hope it appears in the U.S. 


The big picture 


What will come out of this year’ 
Photokina? Besides the processes an 
products already mentioned in thi: 
article, these developments seem 
me worth noting: 

@ The appearance of new chromo: 
genic black-and-white film syste! 
by Ilford and Agfa (see the article that 
follows, “The Coming Era of Photog, 
raphy without Silver”). 

ө The introduction of a host of clev: 
erly designed compact viewfinde 
cameras that rival the pocket 110's i 
size, and lack only the easy-load fea 
ture of the 110 (a disadvantage thai 
may disappear soon, rumor says| 
when Kodak introduces the easy-loa 
35-mm cartridge system it has bee 
working on). Will the 110 camera: 
fade away like the 126's? 

9 A statement by an executive o] 
Kodak, a company not used to promis, 
ing without delivering: "Amon, 
projects under study for future consid] 
eration, Kodak . . . is exploring th 
possibility of a darkroom print mate| 
rial based upon image-transfer tech 
nology and single-solution chemist 
which would provide the advantage: 
of rapid access with the quality an 
flexibilty of conventional photo me 
ods.” I'm not sure I understand wha] 
they’re getting at, but it sure has 
ring of importance. 


Learn how to MAKE MONEY 


in DRAFTING 


NEW EDITION! NEW LOW PRICE! 
An expanded and 
updated version of 
the original The Wil- 
derness Home Pow- 


* Buy Factory Direct and Save 


‘Train at home in spare time. No previous 
© Thousands Іп Use ө Free Brochure To Do It. The fret Sere NEU Ge ML ron | 
* Easy Homeowner Installation complete guide to z whats do, how todo it. LEARN DRAFTING! 
* Immediate Shipment by UPS or PP. home installation of enter” АТ HOME! | 
HELPMATE Equipment Co. Dept. PS-120 Baroda, MI 49101 low-voltage tech- Н F сЕ миє, ^. 
nology for energy 1 KT" мом: 1 
self-sufficiency! Send $10.95 (0.5.) [pt m m і 
($14.95 Canada and Foreign U.S. $) to is NORTH AMERICAN SCHOOL OF DRAFTING, | 


Jim Cullen, Box 732P (44850 Highway 
101 N.) Laytonville, Ca. 95454 & receive 
free our 88-page catalog worth $2.50. 
Visa/MC Okay. Phone (707) 984-6186. 


Build YourOwn 


‘AT DEALERS OR ORDER DIRECT 


WS-1 STANDARD PULL 09 
FS-1 COMPACT FOLDING MODEL $8.00 
$9 SLINGSHOT WITHOUT WRIST-BRACE .. 3500 
RR-1 REPLACEMENT BANDS & LEATHER POUCH $200 
SASO 140 ROUNDS 1/7" DIA. AMMO. ONLY . . $7.00 


но COD S/FOR AIR POST., FOREIGN ORDERS ADD PER ITEM. $2.00 
SLINGSHOTS: Р.О. BOX 1517 5, BOULDER, CO. 80306 USA 


Make Rubber Stamps for BIG PAY 
ips for of A 
viduals. Hundreds of 
munity, Turn out special stamps for 


<" Need more money? Earn 860-415 
Hundreds of prospects—ev- 
ў names, 


Cut 6" thick polystyrene panels, connect them to form a 
ipply steel mesh and 2” cement. You can build this 
17' high for appr. $1900. 
Use the spacious, richly insulated, super energy saving dome 
for cottage or permanent home. Let us tell you how in our 
book entitled: "BUILD YOUR OWN GEODESIC DOME" 


AFFORDABLE 
TRACK POWER 
NEW- Utility Crawler Tractor, high flotation steel 
cleated rubber tracks. Buy Factory Direct in KIT 
or Completely Assembled. Over 30 attachments - 
backhoe, loader, blade, garden plow, etc Send 


€ ime, at home mak- 
eere, Rightin your own com- 
in minut 


for 16 pg. Catalog 50¢, or for " Build-it-your- 
self plans.. $700 (refunded on any order) 
Dahico Corp. Dept pS120 Cedarburg, WI 53012 


describing various size domes. Send $4.00 to: 
KEY DOME ENGINEERING Dept. PS-12 
Р. О. Box 430253, South Miami, Florida 33143 


Rubber Stamp Div., 1512 Jarvis, Dept. R-3-JP, Chicago 60626 


For A Sparetime or Full Time Business, There's Good 


Money In Sharpening 


ee vour 4) Now you can cash in on the huge demand 


for SHARPENING SAWS and TOOLS. 
EARN $5 to $8 An Hour Sparetime 


All over America, in small towns and big 
cities, people just like yourself are earn- 
ing big money in the saw sharpening 
business. Industry, home handymen, pro- 
fessional carpenters all need their equip- 
ment sharpened. It's a business that's 
growing every year. 


Foley will help you finance you and shów 
you how to start and maintain a profit- 
able sharpening business of your own. 
There's no huge inventory to carry. You 
can set up in your garage, basement or 
"spare room...wherever there's electricity. 


FREE BOOKLET 
This booklet tells 
how to start your 
own sharpening 


business; how to 


operate it prof- 
itably: who your 
potential cus- 
tomers are; and 
what kind of 
money you can make. 


Send your name and address to: 
Foley Manufacturing Company 


You can start earning profits as soon as 3235 Foley Building 
гоц receive your equipment. Minneapolis, Minn. 55418 
= oo a oo | 


3238 Foley Bldg., Minneapolis, Minn. 55418 


Please send me the tree booklet “Opportunities 
In A Sharpening Business Of Your Ow 


CLIP OUT AND MAIL 
THIS COUPON TODAY — 
OR CALL TOLL FREE 

1-800-328-7140 =e 


(Except Hawaii or Alaska) ms ma ти um mm ша ти ит um um 


Get FREE Name. 


Book with 
facts and 
full details 


Address. 
City. 


State. 


Solar Heat Your Home 
Cut Heating Costs - 40% Tax Credit 


PASSIVE SOLAR 


GREENHOUSE 


О Triple Glazing with С.Е. Lexan panels 
О Solarium converts to Screen Room 

O Free “Energy Source” - 40%- Tax Credit 
О Provides Heat to your home 

O Lean-To, Free Stdg. & Window units 

O Curved Eave, Bronze Tone Finish 


SAMPLE WINDOW KIT: Enclose $4. for our Greenhouse. 
Sample Kit with aluminum frames. G.E. Lexan* glazing. 
assembly manual and heating guide 


FREE COLOR CATALOG: write. phone or visit our main 
showroom - (516) 694-4400. or others below. 
FOUR SEASONS 
GREENHOUSES 
Dept. PS-012 
EXC] 910 Route 110 
Farmingdale N.Y. 11735 
NEW THERMAL '81 ENERGY RODS 
FREE WITH EVERY GREENHOUSE. 
(SHIPPED FACTORY DIRECT ONLY) 


qmm a a lee | 
Popular Science Indexes 
380 Madison Avenue, New York, N.Y. 10017 


Enclosed is a total of $__________(check or money order). Please send: 
[11979 [11978 0 1977 0 1976 0 1975 0 1974 0 1973 []1972 


($1.75 each) ОА! eight indexes (1972-1979) for $8.00 
Name. 

Address. 

City. State. Zip. 


| (hs, above includes postage and handling. Allow approximately 4 weeks delivery) 
ee 


‘YOU COULD 
LOOK IT UP’! 


Where? In Popular Science 
magazine. Where else! 
Now you can find that 
article fast . . . with no 
hassle in 1979 PS INDEX 


Over 3500 listings reference every 
item that appeared in the 
magazine during the year. Listings 
are grouped under the same 
headings used in the monthly 
contents page, so you know where 
to start looking. The 1979 index 
has been set in clear, easy to 

read type. 


Popular Science Indexes 


380 Madison Ave., New York, NY 10017 


GAS TO ELECTRIC CONVERSION KIT 


2 bulb fixture duplicates the charm and increases the light 
existing double mantle gas lamp. Kit includes on-at-dusk, off-at-dawn 
photo control, fixture, bulbs, detailed instructions. As low as 40€ per 
month to operate compared to $6.00 with gas. The 'RELITE' kit is avail- 


able in both 115 volts and 12 volts (with plug in transformer). Ask for the 
*RELITE' kit at your local hardware store or write for more information. 
Dealers and Installers Inquiries also Invited. 
YARDLIGHTING SYSTEMS INC. 
1039 CHARLES AVE., DEPT 10 è ST. PAUL, MN 55104 


WEEKEND 
WELL DRILLER 


SAVE *1000 OR MORE! 
For less than $1 per ft. 
you can drill a water 
well in your backyard 


it of any 


5 


for FUN and EXTRA 
INCOME! 


Try Klockit’s selection of super ac- 
curate QUARTZ Battery Clock Move- 
ments, Dials, Hands and Numerals 
at Bargain Prices! Free Catalog & 
Booklet: Creative Clock Making for 
the Whole Family! 


DEPT. PS12, P.O. BOX 629 


р 


MAKE OR REPAIR 


LAKE GENEVA, WISCONSIN53147 
FREE HANDS WITH EACH MINI MOVEMENT PURCHASED 

'e Welcome Phone Orders Call [414] 248-1150 • For Ist Class Catalog Delivery - Send 50c 

нети телек. EAS SS SSS SE ES SE SESS GE as SS es ee mer De 


re 


next weekend! 
Have all the 
pure, fresh 
water you 
want FREE! 
The HYDRA- 
DRILL drills 


" 


CLOCKS 


water wells 

50 to 200 

feet deep. Easy 
to operate as 

a power lawn 
mower! 


FOR FREE BROCHURE 
CALL TOLL-FREE 


(800) 821-2280 


Ask for Ext. 5231 
or write to, 


DeepRock Inc. 


Department 5231 
Opelika, Alabama 36802 


Custom-Fit CAR COVERS 


With Exclusive Enduralite® Fabric... 
Ж LIGHTER фс STRONGER x LONGER LASTING 
Ж FREE CUSTOM INSIGNIA > FREE STORAGE BAG 


Exclusive Enduralite® fabric combines the best features of cotton and polyester for superior 

Strength durability, light weight "and shape ‘retention, Deublessewn Sams 

Strength, Elastic, sewn into (ront and back, gives а snug, perfect fj. Durable 

Susi construction stand up to constant use, weather and wind buffeting -. yet, fab 

58 4o toft and gentle so it won't seratch your cars Tisi. More resistant 10 sun fade than 

ai cotton fabis. rs waterrepellent, vet the fabric “breathes” To prevent moisture 

Condensation under the cover. Mildew resistant 

Lightweight for fast, single-handed installation and removal. Average cover weighs only 

8 ы. Stores compactly in its own matching draw-string storage bag, included free with 

Your purchase: Lander И at home. Wash and dry your са? cover in your own home Ipundiy 

YEs easy to handie, fade and wrinkle resistant > > > and water repellency won't wash oui 

Tailored to fir the exact dimensions of your particular make, year and body style (not 

Universal туре covers with only 2 or 3 available sizes). We have 7600 ранет including 

the partem for your vehicle, no matter how new, old or таге «and your cover fs cut 

and tailored from your specific, custom ранет. These Custom Enduralite® car covers are 

America mage in our United States plant where we have full control over quality and 

Free emblem of your cars insignia adds the finishing custom touch. 

Protects your car's pant, vinyl top, metal vim, rubber and exterior tim from the fade 

fon’ and damage ‘caused by the sun's harmful ultraviolet rays, by smog, industrial 

pollutants and ozone, by wind-blown dust and sand, rain, snow, sleet and ice, tree sep and 

Bird droppings. And it helps discourage vandalism. 

LIMITED 2-YEAR WARRANTY, Your Custom Car Cover is warranted for 2 full years 

Against tearing fraying or losing Vie shape er water regllency Warranty does not Include 

vandalism and is limited fo the purchase price of the car cover 


FOR ANY CAR LISTED BELOW 
Fiat 850, 124 Spyder; 500, MG, Midget 


Alfa Spyder A MGA, MGB-GT, 
‘Austin Hesley Sprite 11100, 1200,1 С BB MGC Convertible 
Datsun 1600-2000 Convble Lotus Elan Elite to 1971 ‘Triumph Spitfire, TR2, 3, 3A 

ч " n. Each $39.95. 


FOR ANY C сав LisTED BeLow 


Alfa-Romeo Сре. Coro Lotus exc. Elan Simca 


Arrow Corti Elite 10:19717 Skyhawk 
Astre Согу: Startis 
Audi Cricket Subaru 
Austin Crosley Sunbeam 
Austin-Healey Daimler, 1200, 1500 Sunbird 
Beetle Datsun 2402, Convertible Tiger 
BMW 2602. Fiest a 
Bobcat Datsun 2802, Ғох кр "TO, 
Саргі 280 2x Gremlin АЗ, TRIA ' 
ehea Dhu i200 Ба мак Vauxhall 
Chevette Datsun 8210 Horizon fad 
Cobra Datsun РТО зенә Vega 
ew OKW оа тео С Volkswagen 

orolla English For armann Ghia rephyr 

‘Ear listed abov 
Each $52.95 


Essex 
Alfa-Romeo Sdn. Excalibur 


‘American Mtrs. 


Ferrari 
Firebird 
rd 


Aspen 

Aston Martin 
Auburn © razier 
‘Avanti anada 
Bentley Henry J. 
Bricklin Hudson 
Buick Hupmobi 


Ranchero 


Cadillac Jaguar Monarch. 
Camaro Jensen. Monte Carlo 
Checker. Interceptor Nash 
Chevelle Jeeps ‘Oldsmobile 
Chevrolet Dodge Kaiser ‘Omega Versailles 
Lamborghini Packard Volare 
Lancia Pantera Volvo 
-2706UF— эе „Each $62.95 
FOR ANY OTHER AMERICAN CAR 
78-1435UF— CEA . Each $62.95 
FOR ANY OTHER IMPORTED CAR 
78-1434XF— Р Each $59.95 


ANY PICKUP TRUCK OR VAN (1 TON OR LESS) 
78-14368 „+. Each $69.95 


CATALYTIC CONVERTER TEST PIPE 


A Clogged Converter Can Reduce Fuel Efficiency! 


For 
75-80 
AMERICAN 
and 
IMPORTED 
Cars and Light Trucks 
Verify the need to replace your catalytic 


“ац! 


«= Easily installed with ordinary tools .. . all necessary clamps and flanges included 
А malfunctioning catalytic converter creates excessive back pressure. It can decrease fuel 
economy, lower engine performance and cause premature wear, A clogged converter will 
eventually cause engine to stop running. Avoid these time-consuming, money-wasting 
Broblems: This converter tester lets you check the condition of your catalytic converter and 
determine if replacement is necessary. Heavy-duty, 16-qeuge steel pipe is precisely engi- 
Meere for a quick. easy fit. Includes factory duplicate ind clamps where needed. 
Water Federal, State and Local laws may prohibit the user fom leaving this device cn fh 
vehicle after testing procedures are completed. State Make, Year, Model, Engine Cu. 
M vehicle equipped with dual converters, 2 kits required. 


CONVERTER TEST PIPE FOR PASSENGER, CARS 
Stk. No. Year, Model 


К эки 
pan aa 
ЭМУ" long) 88-2717А 3308 $23.99 
E 
JE: oe ac 
laie, Mente Tett si idee. Heo 


12252928 23.99 
залів 2330 | 7577 Marquis 400 eng: wydm cony, 
S3-27174 lett si РЗИН 23.99 


5527174 ed 


"Monza (6 & 8 cyi), Nova... 89-27188 
75780 Monza, Cheveite, Vega 
б 


right side 
79:80 Marquis 351 dual conv. 85-2719X. 


e mon ouger 302 eng. w7 dsl солу 
1989 Corveite ^7: pr M^ E cc en Т 
1980 Camaro, 228 ..:.::.:39-3]7A rude 55:2717 
1980, Станот 552719 77578 Cougar 381 wna dial eony 
CHRYSLER 75-79 New Yorker, Newport, ht or dett HUI 
imperial, Cordoba Ку 77°80 век Và eng... ЗЛА 


DATSUN 75-80 А! 55:2719% 
DODGE 
Monaco, Royal Monaco 


400, 440 eng. 
75,78 ‘Volare Sports Custom 


OLDSMOBILE Delta 88, Ro 
Cutlass, Cutlass Suprem 
Jie IAE long) ..98-2718R 23.30 
77 iate:79, 380, 400 ем 

(22: /2^ long) S5-27178 
77:79 231, 260, 17А 


35-2718R 


Ep 


8, Regency, Cutlass, Сыа 
ИУДА ЕРА 
exheunt extension pipe) n.. 

75.79 Toronado, Omega and 


75-78 8 су!.; 77-78 6 cyi. 
ИШИЦ Пазма 


nel 0 Toronado 307-350 өп. 35-2124 
75-78 LTD 302, single conv. .22-5297А 1980 Toronado =: 
75:78 LTD, Custom 451, 400.35-27 188 1900 Omega Бали мн 
1979 LTO w/dual conv. -.. 33-2719Х PLYMOUTH 75- 8 Fury, Grand Fury 400, 
77-79 LD 1, Thunderbird 302 w dual cone 440 епо... Eier кд 23.50 


left side 


JONTIAC Catalina, пе, „ Grand Prix, Lemans 
VO en UT "Тудо 
1079” 380, 400 eng" 
ИЗ юла ол... BAITA 
7158 51-300 og, 5 аид 
А кш 


5 
S LTO M, thunderbird 351 v dua сопы 5 
35-27184 23.30 


22:52860 
22-5300 


22-3252 
22:32530 


M C ERES ES А 


лази conv. ВЕТА А ЧЕ 
79580 Mustang 133, 34; S279 Poeni, Venture 

ros ssanx серт 41е 
7555 Granada Ghia ..... 21.33038 29.99 | iei Toe : 
1980 Fairmont w/200 eng. 2693 | vovora 75.00 Ай ........3527!9х 26.95 


W/ASS eng. 122:5259А 29.95 | VOLKSWAGEN 75-80 Rabbit 22-5303X 23.99 


FOR 


LIGHT TRUCKS, VANS & JEEP® VEHICLES 
FORD (Cont'd.) 

22-5242% 12.95 | 78-80 Bronco 
INTERNATIONAL SCOUT 

79.80 345 eng. only 

JttP^ VEHICLES 

7578 All. 

1979 AIL: 


CHEVROLET 
75-80 Trucks & Vans 
DODGE & PLYMOUTH 75.79 van only 318, 

(w /2-1/2" pipe) ‘SS-2717A 1995 
FORD 


75-79 trucks & vans w/6 су. or 302 w/2" 
pipe (enc. 1979 ESO) EE SISIN 
7573, trucks & vans w/351 W/2-1/2 pipe PLYMOUTH 
(exc. 1979 E2150) 22-32: 75-78 6 cyl. 
19/3 Econoline 150 362-381 22:3288р 2839 | 1929 6 91 
1979 Econoline 100 .......223209Y 26.99 | 1979 V-8 . 


22-8271 
22-5251Y 


ET 
12152988 


22-5199Х 
2910 


етта 1 a ae | 
" Я 1917-19 Archer Ave. t. EKMG 

! XWHITNEYtoo. Р.О. Box 8410, Chicago, IL 60680 [ES ITNEY§CO. 257 Box 6210, ауе, рер. ЕКМ9 l 
ч Rush the following Catalytic Converter Test Pipe(s): 1 

V ЫЫ bea. incide my FREE Custom Emblem and FREE Blerage Boa. | "Suc Ne. Make, Year, Model, Cu. In Each | 
1 Mare. Year Model ORDER BY $ I 
| Body sive O External Antenna PHONE 1 

Stock Number 
| Ааа зо per cover Tor рон "=;——— | TOLL-FREE l 
[| (se additional sheet of paper if you are ordering covers for additional vehicles.) 800-621-5809 | Add $5.00 each postage and handling. — ........ 1 
1 O 1 enclose $$ illinois res. add 6% sales tax). In Illinois: D I enclose $$ (Illinois res. add 6% sales tax). Ї 
i E] Charge my order to my VISA or MasterCharge. pope O Charge my order to my VISA or MasterCharge. ! 
] Acct. No. your phone | Acct. No. I 
Expiration Date order 24 hours 

| pirati aday, 7 days | Expiration Date | 
I Name a week! Name r 
| Address è | Address і 
] city 1 City [ 
| state Zip — V Charge | state Zip 1 
-—------------------—--l Your Order! | 7 ee! 


Working Man’s 


Body Vest 


THE “MACHO” COLD REMEDY 


FREE 


BOOKLET 
can help you 
start earning 

up to 


$70090, 

e week 

Work sparetime ог fulltime — 

BE YOUR OWN BOSS 

as a Professional Chimney Sweep! 
We've helped thousands of men and women 
cash in on this fast-growing, high profit business. 
Thanks to the boom in heating with wood, the 
demand for regular chimney cleaning has never 
been greater. Earnings of $300 — $800 — $700 per 


THAT'S RIGHT! 2 for $14.95. The extra 
protection the active outdoor man needs! 

Whether you work hard or play hard, 
you've got to stay warm and comfortable. 
Haband's Body Vest /s that protection! 


[THREE LAYERS WARM! 
100% textured nylon 
100% nylon tricot lining 


week are common — and we'll prove it to you, 


$45 or more chimney 

With the August West System you can clean the 
average chimney in 1 hour; the typical fee is $45. 

Our revolutionary new system is fast, efficient, 
cleaner and easier than old-fashioned ways. You 
often clean from below, working indoors. 

You get started quickly, without tedious home 
study ог an enormous investment. And we'll help 
you every step of the way toward success. 

Find out how you can join others who've traded 
their neckties or lunchpails for a top hat and tails — 
and are making more money, with more freedom, 
than they ever dreamed possible. 

Call Toll-Free or write us today. Ask for your 
free information portfolio. 

No obligation, 


Call Free: 
800-243-5166 
EXT. 223 — 9 А.М. - 5 P.M., ES.T. 
Ask for “The August West Story” 
August West Systems, Inc. 


* LARGE ARM HOLES 

*3 BIG POCKETS 

* BIG HEFTY ZIPPER 

© WASH and WEAR 
WATER REPELLANT 


HABAND 


mail service! For fast, 
reliable service, please 
send your order to Duke 
Habernickel, Pres. 


JACK REPAIRS 


| d E 
ә — Body Vests 2-14 


о 


Earn While You Learn In Your Spare Time 


ined and qualified mechanics needed NOW to service" 
inoperative hydraulic jacks, BIG opportunity for ambitious | 


1 Gentlemen: Please send me Body Vests for 
B which I've enclosed $___m__ plus 959 towards 
в postage and handling. [ — AVAILABLE SIZES | 


1 Or To Charge Н: OVISA CiMaster Charge LARES: 

g Exp. date __/_/_. Acct. f - TX 
GUARANTEE: | understand that if upon receipt | do менти! $2 par vot for RKL а их), 
not choose to wear the vest(s) | may return them 

' within 30 days for а full retund of every penny 

V! paid Haband. 786-324 

1 


is 
me Write for folder No. PS12 and free bonus offer. 
Hydraulic Jack Repair Manual Co., Inc. 


BEAT HIGH GAS PRICES! 


Name. — 


Street 


1 суи 
m 


DO YOUR OWN CONCRETE 
WORK AND GET PRO CHECK IT OUT! 
RESULTS EVERY TIME 
Build cement floors, patios, walls, А Popular | There are more opportunities, 


driveways and dozens of other Science 
| jobs with the detailed, step-by- Book 


: ! 
step plans in HOW ТО WORK — | products and services offered Electrify Your Bike! 
MASONRY. PEDALPOWER exciting new bike drive tames tough 


Learn to build strong, 
level forms, Find out how 
| to buy, mix, cure, pour and 
| trowel cement, plus how 
to get interesting designs 
and textures. Much more! 
Over 200 photos make it 
easier than ever. i 
To order, send check or i 
money order for $3.95 to: | 
POPULAR SCIENCE BOOKS 
Dept. POZP, Box 2018 
Latham, N.Y. 12111 


hills. Be independent. Shop when you want. Fits all 
Bikes, Adult Trikes. Installs in minutes. Thousands 
sold. Recharges overnite. Travels 100 miles for a 
dime. Get your exercise without strain. Pedal easily 
with motor engaged to help improve your health. 
Visit friends. Travel to work or ride for fun. Starts 
without pedaling. Noiseless, nonpolluting. Virtually 
maintenance free operation! 


in the "Classified Opportunity 


Mart," immediately following 


this section. You may find just 


what you've been looking for. 


For a free catalog write to: Pedalpower 
5856 Mantua Bivd., Sewell, N.J. 08080 
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THE INNOVATIVE TIRE CHAIN DESIGNED SPEC- 
IFICALLY FOR THE AUTOMOBILE OF THE 805. 

* Easy to install. No jacking required. 

* Superior design. Won't damage lires. 

* Excellent traction on ice or snow 

* For front or rear wheel drive vehicles. 

* Fits class ''5'' limited fender clearances. 

* Smoother, quieter riding 

* Great for campers, RV motor homes, too. 

© Three to four time longer life 


OUR WARRANTY: Your chains are warranted to be 
free from defects in workmanship and materials 
for one year. 
mz RADIAL CHAIN? 
BY CHAMPION 
To order, call TOLL FREE 1-800-451-3414 
orfillinand тайсоироп. "Ananas 
|__| == 


Mailto: Champion Cable Chain 
P.O. Box F, Swanton, VT 05488 
Division of Security Chain Co. 
Please rush те ___ _ Sets of the Champion Radial Chain! 
at $49.50 per set for 10-13 " wheels and $53.50 tor 14-16 ` wheels, 
Please give thus information for each set ordered 
Wee Sire — Snow 


| 
| 
| 
] 
І 
I 
] 
] 
| Car Make 0 
] 
] 
] 
] 
] 
] 
] 


Moget Уват 
Ovisa 


Price includes UPS delivery. No orders accepted out 
USA. No C.0.0.'s. Not for use on tres with wide s! 


‘continental 
ider lugs. 


LONG PLAY — 10 HOUR 
TAPE RECORDER 


Top quality AC-DC cassette re- 
corder, modified to provide 5 
continuous hours of recording and 

distor- 
ound оп side of 
cassette for a total of 10 hours. 
Unit has many special built-in 
features. ТОК D-C180 cassette 
supplied. 


NOW ONLY $125.00* 


Record incoming amd, outgoing 
calis automatically with this all 
Solid state unit connected to your 
telephone jack and tape recorder. 
Starts recording when phone 
lifted, Stops when you hang up, 
making a permanent record, 

ily installed. No monthly charges, 

$24.50" 


VOX VOICE ACTIVATED 
CONTROL SWITCH 
Solid state. Self contained. Ex- 
cellent adjustable sensitivity. 
Voices or other sounds activate 
recorder. Uses recorder mike or 
remote mik ie 1% x 3%" 

5^ 


Adapter $24.50*, VOX $24. 

postage & handling) 10 

x plus $4.00 postai 

fornia residents add tax. М: 

cod's okay, quantity 

back Porn. Free data. 
AMC SALES, Dept.C 9335 Lubec St., Box 928. 

Downey, CA Phone (213) 869-8519 


Phone 
1.00 


jurglar-Fire Protection 


Protect Your Life, Home, Business, Auto, etc. 


* Our cotolog shows how. Install your own 
larm systems and devices ond save $555. We 
offer FREE write-in engineering service 


SFREE CATALOG “асна mt 


ТІРЕ, 


YOUR PRESENT STORM WINDOW 
ARE NOT ENOUGH!! 


Double or Triple Insulate NOW 


NEW Torlite window system in- 
stalls in minutes using no nailing 
Strips, screws or tools! Torlite is 
totally new, 100% optically clear 
and tough film. Up until now used 
only by industry. 

Even should you have storm win- 
dows, you can form another insula- 
tion barrier against heat loss and 
seal out cold air infiltration. The 
Torlite window system creates an 
insulating pocket of air inside your 
window area, keeping heat in and 
cold air out. Any type window in 
your home, farm, business or trailer 


rdex Security Co. Вох 82802-PS Lincoln, Ne. 68501 


LLL ——— S — —— — — — a. 


can be made 100% airtight. 
* Torlite is 100% optically clear— you don't even know it's on your window. 


Durable, strong, 
high tensile strength 


Fits any size, 
shape window 


Easy as a zipper 
to open for access 


GUARANTEE 
SHOULD YOU NOT BE COMPLETE 
LY SATISFIED, RETURN UNUSED 
PORTION WITHIN 15 DAYS FOR 


* We have developed an exclusive acrylic polypropylene 
fastening system that allows the Torlite film to fasten 
to the inside window frame— molding or wall. 


* No tedious measuring or cutting to exact dimensions. 
This is done after the Torlite film has been installed. 


* Oversize and picture windows that cannot be fitted 
with one piece—the film can be easily seamed 
together to fit the largest window. 


* Designed for use on the inside—no climbing ladders 
or difficult outside installation. 


* One kit contains: Torlite film 50 inches wide by 40 feet 
long— over 160 square feet. 108 feet of fastening sys- 
tem with complete instructions and pictures. Two kits 
50 inches wide by 80 feet long. Three kits 50 inches 
wide by 120 feet long. 

Trial test any two windows in your пота. Com. ONE COMPLETE 

аабал теты потен. риа KIT FOR A LOW 


convinced that it is not every bit 
return the unused portion, 


d less postage. ü 
This offer is made direct from the manufacturer 


and is not sold through any retail outl 
+ Postage 


to keep our prices as low as possibi 


that we are unable to accept credit card: 
| RPT MFG./TORLITE DIV. DEPTss:: 
I Chalfont, PA 18914 
Please rush me. kits complete with easy 
instructions at the low price of one kit 160 sq. ft. 
for $14.95 PLUS $1.50 postage. Two kits 320 sq. 
ft. for $28.95 PLUS $1.95 postage. Three kits 480 
sq. ft. for $42.95 PLUS $2.25 postage. TOTAL 
ENCLOSED... 


Check or Money Order. NO C.O.D.'s, please. 


FULL REFUND, LESS POSTAGE 


AND HANDLING 


Name 


Address. 


All orders processed and City State Zip 


shipped immediately. 


This offer good only in the Continental U.S.A. 
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MAKE EXTRA 
CASH IN 
SPARE TIME 


тет 
More efficient dozer power 
and high maneuverability 
for larger gardens, snow 
removal, complete land- 
scape projects. Up to 16 
hp. Over 30 attachments 

у incl. all garden tools, dozer 

blade, hydraulic loader. Рас. 

tory direct savings. Unique, 
popular, EASILY ASSEMBLED 

KIT. Odd job and resale oppor 
tunities are great. Send now, to: 

STRUCK KIT, Dept. PS120 Cedarburg, Wis. 53012 

C] Catalog showing Crawler Tractor Kit construc- 
tion & uses (specify Magnatrac or Mini-Dozer) 
— 506. Both Catalogs — 75g. 

C Plans for fabricating a Crawler Tractor Kit 
from local materials (specify Magnatrac or 
Mini-Dozer) — $7.00. Both Plans — $10.00 (re- 
funded on any purchase). 


NAME 
TRESS LL É— M ———Á 
CITY, STATE, 21Р _ 


—— —" 


CUT STRAIGHT 


WITH 


STRR 


® 


А MUST 
FOR EVERY 


Use “STRATE-CUT" Cutting Guide with 
any portable circular saw, jig saw ог 
router. Extends to 8'6", reduces to 51" 
for short cuts and portability. Clamps 
to paneling, doors and other long work 
Rip 4'x8' sheets down the center, trim 
1/16" off a door. Make precision 90° 
cuts, tapers, angles, dados, bevels 
grooves. Unbeatable for scoring wall- 
board. Guides utility knife. Here's how 


this sturdy aluminum з works: 


(1) Patented connector joins and aligns 
(2) two 51” guide sections with four set 
screws (3) C-clamps (4) attach guide to 
work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl 


if not available at your local dealer 
send only $19.95 plus $2.00 shipping & 
handling, U.S.A. only. Send check or M.O. 
to: R.A.K. PRODUCTS, Department 5-38 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE E 4% tax 


LOW COST HEATER 


Burns over 24 hrs. on low setting 

No more middle-of-the-night stokings 
Pays for itself in weeks 

Engineered to prevent drum burn-out 


» OUR 24th YEAR 


Betore you spend $500 to $00 on a wood 
heater, try the Sotz Heater Kit for under $60. at 
Our risk. If (within one year) you don't agree it 
out performs any wood heater money can buy, 
ог (within Ю years) if the kit cracks, warps, or 
burns up, your money wil be refunded, including 
shipping charges, 

Kit converts а 55 gallon drum (not supplied) in- 
to а high capacity wood burner. Features large 
1%" square door opening, cam-lock door catch, 
апа spark-proof design. Patented intemal dratt 
channel. draft control, and airtight design allow 
Controlled, efficient heat, while limiting metal 
temperatures of barrel, to prevent burnup. Use of 
draft control allows you to heat large or small 
areas. Basement installation heats your entire 
home. Great for your garage, workshop, or cabin. 
Тор drum squeezes 60% more BTU's from heat 
normally lost up the chimney. Heavy steel kit bolts 
together quick and easy. 

Thousands in use by US. Army, Navy, Depts. of 
Nat, Resources, Agriculture, Federal, state and 
local government agencies. Assembled heater 
tested to UL. specs. Member BBB. 

Free info. about 15-30 gal. drum kits, heating 
water, drying wood. fireplace to wood stove and. 
much. much more. 

Price delivered to your door: Bottom Kit $38.95 
Top kit $20.95 Master cord - Visa welcomed. 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


Original 
Velveteen 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently. 

Turns any room into a guest room. The ideal portable 
bed for holiday and vacation visitors...and it stores easily. 

Take it camping. in your van, on your boat, in your sum- 
mer home: sunbathe and float on it! 

Available in twin, double, queen and king sizes. inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available—optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. insist on the original, 
red velveteen The Air Bed. 10-day Free Trial. If not 
satisfied, return it within 10days for refund. Order now! 

‘CREDITCARD ORDERS Nevada Residents Call 

umume 800-648-5600 0392270 


OPERATOR NO. 48, 24 HOURS A DAY, 7 DAYS А WEEK 
790 Maple Lane, Bensenville, Illinois 60106 


Contemporary 


AirCoil Construction 


ise send me the following AIR BED(S): 


Size (Кет 2339) 849.95 
Double Size (Пет 2354) $69.95 
Queen Si (кет 2360) — $79.95 
King Size (Кет 2374) — $99.95 


$ | 
| Add $4.95 per bed for shipping and insurance. 

I AC Air Pump (Item 0004) $29.95 1 
1 Illinois Residents include 5% % lax. | 


DC Pump-12volts-{Item 0005) $29. 
D Check/M.O.Enclosed C ChargeMyCredit Card: 
0 MasterCharge О AmericanExpress C Carte 
О Visa О Diners Club Blanche | 
CardNo. 
Name 
| Adare: 
Г 
State 
| signature 


| Contemporary Marketing, In 
780 Maple Lane, Bensenville. iL 60108 


Dept. PSMD-335 Sou esos. J 
ALT ———— um 


Zip 


Build the world’s i! 
energy- E31 à 
efficient ч 


[н site. They can be assembled by one or two people using only simple tools. 


Monterey Domes completely engineered shell packages meet all building 
codes and VA/FHA standards. You can save significantly on construction costs 
using our unique, patented building system. 

Package prices start at $3995. Dozens of exciting floorplans areavailable—from 


1,000 to 3,500 square feet. To 

learn more about the world's ша иш иш шш шш иш иш иш ин 
most energy efficient home, D Please rush me your 80 page full color Cata- 
log and Plans Book. | am enclosing $4.00. 


send $4. for Monterey 
Domes 80 page color Cata- о AlsosendmetheMont Domes Assembly 


log and Planning Kit. [| Manual for an additional $5.00. i 
E I NAME I 
PEKNA soon 
MONTEREY DOMES, | CITY, STATE, ZIP a 
p Mail To: Monterey Domes, Dept. 232 
uc TOT E ws 5621, Riverside, CA 92517 и 
L1 аш иш ии ин иш ин Бн udi 


ATTIC STAIRWAY INSULATOR 


Garden Way 
Generator 

gives 

you: 


Pays for itso in less than 6 months in most areas. Stop healing and air 
‘conditioning losses through your uninsulated ceiling area. Assembles 
‘and installs in minutes with no tools. Stairway remains completely us- 
able. Adjusts to fit both 251/2x 54 and 22x 54 15-1068 stairways. Con- 
structed of molded fire-retardant polystyrene. Money back guarantee. 
Send $14.95 plus $1.50 for shipping and har 


ndi 
ELCO ІМС, DEPT. PS-12, P.O. BOX 799, ROSWELL, GA. 30077 


Portable Steam Cleaner 
Steam in 60 seconds 
^. CLEAN: 


Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120 lbs. 
Auxiliary pump required on low water 
pressure. 

WEDCO MFG. INC., Dept. 5-5, 
Scott Lane • Box D, Jackson, WY. 83001 


EMERGENCY 
7 . POWER to protect 
your home and family against power failures, keeps 
lights, furnace, refrigerator, etc., going. No frozen 
pipes, spoiled food or other costly headaches. 


2. PORTABLE POWER —Wheel it to places 


extension cords can't reach to run drills, saws, etc. 


EXCLUSIVE COMPLETE SYSTEM: 
SEARCH ELECTRONICALLY FOR ... gold, silver, Connects direct to your home. * Large, easy-rolling 
coins and relics with White's Electronics mineral/ wheels • Protective fiberglass cover • Cast iron Kohler 
уз . U.S. Los engine • Only from Garden Way, makers of famous 
5 Troy-Bilt Tillers and Garden Way Carts. 
г 


ишин GREAT OUTDOOR FUN. 


TO: GARDEN WAY GENERATOR 


You Can Build 
Just Published jj 


Giant Buyers Guide 
160 Pages, 500 Photos 


40 
conversions. Hundreds of dollars worth of valuable information. 
[| not available anywhere else. 


AUTO LOGIC PUBL. Please mail my copy 
P.O. Box 2073 O $8 (3rd Class. US only) 
Department PS128 — D)$11 (tst Class. US/Can. 


Wilmington, DE19899 O $12 (Foreign Air) 


» 


(print) 


State 


C MasierCharge Пуна  Exp.Dato B 
Order TOLL-FREE by phone. 
Maste or VIR REGUIRED! en і 
331-1000 Day or Night. 
{523} 8843500 | collect. Жш 


Let Belsaw prove YOU can 


Earn Up To 


5900. 


zp | 


On our You risk nothing 5r accepting 


30-DAY this ofer to see how easily 


FREE 
TRIAL 


fam. har 

how instruction set you up to 

make $200, $500, $700 a 

month CASH sharpening Saws, 

Knives, Scissors, Lawnmowers, 
р 

all cutting edges 


Send for all the facts! 
Our Free Book tel 


Ter FALE details тай eonon below or рем TODAY! 


BELSAW SHARP-ALL CO., 7017. Feld tg. Kansas iy, Mo &ALIT 
No Obligation...No Salesman Will Call 


SLE ppd 
nly $17. l. 
WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 
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Dept. A724G © 1980 Garden Way | 
{| | Charlotte, VT 05445 1 
1 Name. 
STAINED || i 
GLASS || TL 

Send 50* for fascinating я ] 
catalog of kits, tools, |1 City | 
ideas, books, and sup- 1 , 1 
plies. ee 


BELSAW, 791Z Field Bldg., Kansas City, Mo. 64111 
lease send me the FREE BOOK that gives full details. 


C90 TELEPHOTO 


C90 PHOTO 
OF TIGER 
BRAT 30 FEE 


C90 TELESCOPE 
С14 SATURN 
PHOTO 


For the photographer, astronomer, naturalist, 
educator, or casual observer — Celestron has es- 
tablished a new standard in superb telescopes and 
telephoto lenses at affordable prices (from $295). 

All feature large observatory mirror/lens type 
optics folded into a compact, lightweight, portable 
telescope or telephoto lens. Close-up detail borders 
on the fabulous from celestial objects light years 
away, to ships, planes, flowers, wildlife or people. 
Here is truly an instrument that allows you to observe 
or photograph the world around you. Celestron 

also has a full line of binoculars of astronomical 
quality. 


Send $2.00 for 32-page full color 
catalog on how to select and use 
a Celestron telescope or telephoto lens. 


Celestron International 

2835 Columbia St., Box 3578-PS 
Torrance, Calif. 90503, U.S.A. 
Telephone: (213) 328-9560 


(Dealer Inquiries invited.) 
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New! FULLY-ENGINEERED 

ELECTRIC VEHICLE CONVERSIONS 

Promise the 80's TOP PERFORMANCE EV's 
From Sub-compacts of the 60'4 and 70's 


re SUPPLEMENTI) WANTED "i 
D) BOOK & 1 SUP. $1200 

MERE D eneve o eme 

B patno Grarwa O pesta O BOOK аЗ SUP. $1600 j 

о О Масал О BOOK & ALL 9 52200 | 


How to cut 
| heating bills: 


LA : 

Install a new ULTRA™ 

fireplace furnace insert 

Up to 100,000 
BTU hr heat 


output w 
efficiency. 


Cut your 
heating 
bills $50 

to $100:mth 


Dual 

internal 
blower system 
NEW! Air-Tight Doors interchange with full-view 
Glass Doors. 
Created by Thermograte, Inc. Lifetime Warranty 
against burnout of tubular heat exchanger. 
MONEY BACK 6-mth Guarantee 
Write for FREE Catalog 


о Envirostyle: Direct 
Dept. 860-012 P.O. Box 43021 
St. Paul MN 55164 

Or CALL TOLL FREE 800-328-0882 


PANELIZED DOMES 


^ SHIPPED WORLDWIDE 


BROCHURE/PLAN PACKAGE $4.00 DEALER INFO $5.00 
VACATION OR YEAR-ROUND LIVING. ENERGY EFFICIENT. 
DESIGN YOUR OWN PLAN OR SELECT ONE OF OURS 
PRE-MANUFACTURED TRIANGULAR SECTIONS 
BOLT TOGETHER IN HOURS. 


NATURAL HABITAT DOMES 


1108 South 10th Street Sheboygan, Wisconsin 53081 


MINI-BIKE FRAME! 


NOW. you can buy your OWN mini-bi 

$79.95/and FORK for $39.95 or BOTH for ONLY 599951" 

(А SAVINGS OF S20!) This amazing precision WELDED 
{ frame comes complete with BRAKE pedal and KICKSTAND 
Y steady to BOLT TOGETHER with NO WELDING! Send only 

$20 today (Balance COD) or RUSH only $1 for 

plans (indicate type) and your FREE Confiden- 

tial Discount Parts List! 

© Mini-tile Plans 

О Go Cart Plans 

C Three wheeler Plans 

О Mni-bie trame/fok 


"e 


Box 34422, PS-12 
PLANS, Omaha, Nebr. 68134 
am „== 
p — — 
City State 1р —— 

SHIPPED PP. 


only 


Money back 
Guarantee. GHL PREPAD! __„ 


Full Scale Patterns and Instructions 
Mail Coupon and $3.00 for Each Kit Т: 


JOHN-PAUL, P.O. BOX 11522 
PHOENIX, ARIZONA 85061 


Г] PUPPET KIT (3 assorted styles per kit) 
О CAR KIT (6 assorted styles per kit) 


Hydraulic Log Sp 


PARTS ALSO AVAILABLE TO "BUILD YOL 


© 10-1/2 tons splitting force 
Fost splitting cycle ( 10-sec.) 
Splits logs up to 26” long 
5 hp BRIGGS gos engine 
Powerful 2-stage hyd. pump. 
Detent control valve returns 
to neutrol automatically 


$789.50 o1 tocon 


*. Split wood for your own use, split logs 
for profit, earn money on rentols. Built 


[3 м Я Top 
Canoe quality components at lowest prices. See our 
Stompe catalog. 100's of other items, BIG SAVINGS! 


Lincoln, Nebraska 
Code 68501 


17 rolls f 
зе МО PHOTO EXPERIENCE NEEDED 


aet 
o Great SPARETIME after your regular 
job! Do shooting yourself or have others 
work for you. Genuine opportunity! 


WRITE FREE REPORT #Ps-12 
209-5 Kenroy, Roseville, CA 95678 
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AMERICAS 7 BEST 
POWER TOOL 


crosscuts, rips, mitres, cuts com- 
pound angles. dadoes, coves, moid- 
ings. Less blade, motor. Rip fence 
for easy alignment $6.50 add’. Ball 
bearing model $9.75 add Takes 
1/3 h.p. motor or larger, standard 


Diades. attachments 
2з. 10 соу 9449,60 


12° wing indusinal sze 
3 speed pulley 
pym 


4 FOOT WOOD LATHE 


Does the job of $150 unit. Tubular 
steel bed rails, screw action tail 
stock. Use any size motor. 4” face 


late. $290. 30 

foe Tos aco, 564.00 
DELUXE HEAVY DUTY LATHE 
Double shielded, lubricated for ite 


ibs. tob. аюу 575.00 


to.b. factory. 


32" 
RADIAL 

DRILL 
PRESS 


Precision 32" radial unit has star 

ard features and many extras. 
Depth of throat up to 16". Head tilts 
and table stays level. Drills to cen- 
ter of a 32” circle. Cast iron and 
steel, Less motor, belt and pul- 


ley. 30 Ibs. f.o.b. $89.90 
B 


factory. 
These power tools have no chrome, embossed nameplates 
or any other useless extras . . . but they do the same job as 
tools costing 2 to 3 times the price! And their performance 
has been proven in the shops of literally millions of profess- 
ionals and serious amateu 
Don't be misled by АМТ' low prices; these are quality 
tools. They are full scale, full speed and offer top perform- 
ance and precision. There are good reasons why we are 
able to offer such values. Here is how we do 
Engineered for simplicity: After years of engineering 
refinements, virtually all the frills have been eliminated in 
order to save you money. Faster machining: Specially 
designed automatic machining equipment cuts costs by 
cutting production time. Standard parts: Ordinary hard- 
ware items replace custom parts for enormous savings. 
= Volume: Our own foundry, our huge mass 
production facilities and our large buying 
power—all keep costs down. Direct factory 
purchase: You pocket the savings but we still 
offer our two terrific guarantees! d 
POWER SAW: Our tilt arbor saw comes com- 
| pletely assembled with ground cast iron 
table, safety guard, splitter and mitre guage. 


LONG BED WOOD LATHE 


55" version of the deluxe heavy 
duty lathe, has ball bearing live 
center in tail stock and extra heavy 
bed tubes. 40 ibs. 


Changes from horizontal 
to vertical 
in seconds 


BELT SANDER 


Precision heavy duly sander in- 
cludes a 4" х 36" sanding belt 
Uses 1/3 h.p. or larger motor. 
V-pulley drive and multi-purpose 
drive spindle. Disc sander access- 
огу. $14.50 add. Mitre gauge, 


$: 1.18 
2.95 ада. 18105. sae 50 


1.0.b. factory. 


JOINTER-PLANER 


4" x 22" Cast iron and steel, pre- 
cision ground adjustable tables. 
For planing, joints, bevels. Ci 

1/8" depth. Fence adjusts from 0° 
to 50° Steel knives and dual 
guards. Use any motor. Precision 
ball bearing industrial model, 


БОД "$59.85 


$89.00 


Makes beads, coves, moldings. 
tongue-and-groove joints. Accu- 
п high speeds. Sealed and 
fe ball bearings. Less 

h.p. motor or larger, 
standard cutters. Opll., hold down 


Sos foo. factor. $39.90 


In addition you get a free set of cabinet base plans that 
show you how, with one sheet of 3/4” plywood, you can 
convert this saw into a floor model with a big 27" x 24" top. 
Cabinet rip fence only $7.50 additional. And you can use 
your new saw to cut out the cabinet bi 


BRAND NEW @ ELECTRIC MOTOR 
„ 17 Ibs. f.o.b. factory. 
ly $49.85) $44.80. 


AMT OFFERS TWO GUARANTEES: 
OUR 10-DAY MONEY BACK GUARANTEE 

Try any of these power tools and compare it with any 

similar machine at any price. If not satisfied return it for 

We pay the return 


10-YEAR FULL SERVICE GUARANTEE 
arts of these AMT power tools (except motor 
which carries a one year gaurantee) which becomes in- 
Operative for any reason within 10 ye ег purchase 
date will be repaired or replaced by the factory with no 
charge to the purchaser other than postage. © 


AMERICAN MACHINE & TOOL CO., 4TH AND SPRING STS., ROYERSFORD, PENNSYLVANIA 19468 


г == == BUY DIRECT... USE THIS HANDY ORDER COUPON TODAY == == sm " 
American Machine & Тоо! Co., Dept..PSDO _, Fourth & Spring Sts., Royersford, Ра. 19468 


1 Please send me the units checked. Payment in full enclosed $__"_ or $5 deposit each 

item enclosed, balance C.O.D. | must be fully satisfied or will return unit within 10 days for 
full refund. No questions asked. 1 

[ОЕ arbor saw, 549.90 Д E Long bed wood lathe, $89.00 "7 Wood shaper kit, $29.90 
Standard rip ence, 5650 О Face plate, $2.90 C Optional hold down kit, $450 
Long cabinet rip fence, General Electric Motors 
E AMME TC CAEET T COE 
sander, $48. гс! 

2 О Disc sander attachment, $14.50 D Set of 8. $; Ls ni 


Visit our Royersford factory show- 
room for these same low prices. 


О 12" swing, 4' lathe, $64.00. D Ball bearing spindle, $14.65 
О Deluxe ball bearing lathe.$75.00 О 32" radial drill press with 


4th and Spring Sts, From 910 430 | g 


І 
І 
І 
І 
р _ © Mitre gauge for sander, $295 Фе О Jointer-olaner, $59.85 
1 
1 
І 


О Face plate, $2.90 tilting head, $88.90 on weekdays and 9 to 12 on Sat. 
NAME 1 
ADDRESS [| 
em STATE 21Р 


ee 


PLOW SNOW 30% FASTER 
WITH PLOW 


Plow snow faster, easier with PLOW COMMANDER 
foot-operated snowplow control. Plow blade is raised, 
lowered, angled right or left by pressing four watertight 
switches with heel or toe. No toggle switches or rocker arms 
to fuss with. Both hands are free for steering, shifting. Easy to install... 
Splice into vehicle's harness, plug-in. 
* Improves driving safety. e Reduces driver fatigue. e Fast plug-in and disconnect. 
e For automatic transmissions only. 


FOR PLOWS EQUIPPED WITH ROCKER ARM OR TOGGLE SWITCH CONTROLS 


TRIO MACHINE & MANUFACTURING COMPANY. 
P.O. BOX 187 WILLOUGHBY, OHIO 44094 
(216) 942-3520 


ORDER PLOW COMMANDER NOW! SEND CHECK OR MONEY ORDER (NO C.O.D.) 


Please send __________________ Plow Commander units. Price $98.50 each 
(includes shipping). Ohio residents add 4.5% 


PHONE .. DATE 


TRIO MACHINE & MANUFACTURING COMPANY 
Р.О. BOX 187 „ WILLOUGHBY, OHIO 44094 « (216) 942-3520 


MONEY BACK GUARANTEE 
(FULL REFUND IN 15 DAYS) 


un SAWMILL 


adults FINISH 
re time for 
/ARDED. Info. 


Hes SCHOOL AT ROME a 
{ over 80 years. DIPLOMA А) 


no рена needed. Saw yout 
фа icm рте тоз по salesmen. 


{ own logs or lumber tor omers and make excelent spare- 
} эте come ~no cite needes Use an power tnctor American School, Dept. 11269, 
vecine Time payments may be arranged. 50 E. 58th St, Chicago IL 60637 
LÍ. tetas -mad coupon below or postcard TODAY! Name ___ 
Obligation and No Salesman Wil Call оса 


IELSAW MACHINERY са. 3717 Field Bidg. Kansas City, Ме. 64111, City/State/Zip — — 

Last Grade of High 

School Completed: None 9th 10th 11th 
NO FINANCE CHARGES 


macies 93.50 Ea. 


* Opens instantly 


Н 


Better than Cable TV—Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows —worldwide, crystal clear 
reception connects to any TV set. Big (8x 11 in.) 
book loaded with details, photos, plans, kits — 
TELLS EVERYTHING! Satisfaction Guaranteed. 


Send $7.95 TODAY! Add $2.00 for 1st class (air mail) or call 
our 24 hour С.0.0. rush order line (305) 862-5068. 


GLOBAL TV ELECTRONICS, 


P.O. Box 219-M, Maitland, Florida 32751 


Clock Components 


oci E CEN UE 


eE Nimate Fun Build your own 
Flying Machine airplane in 40 hrs 


and fly off to 
‘adventure without 
a pilot's license. 
Complete kit goes 
together with hand 
tools. Will Carry 220-10 pilot up to 50 mph 
Price: $2,445 - 2,995. Send $5 for information. 
_Weedhopper О! Utah + Box 2253C + Ogden, UT 84404 


Моден ытаа | | 


4 K-12-AL наше Ind hard, 
oT ECL EG 


Plus 504 to cover post 
where prohibited by law age and handling 


WESTBURY SALES C 


373 MAPLE AVE. S WESTBURY, 


Build these simple home systems. 
qnd ory FN FREE host i 
$7.95 each, any 3 for $18.00 


DIAT 


m ACT. VERTICAL ET SHAFT үү, оте 


PORTABLE SOLAR HEATERS 


Cut Heating New window mount design permits 
Costs - вазу installation and removal. 


Up to 60% 
Tax Credit 


One of the most efficient collectors 
‘manufactured 
SOLD FACTORY DIRECT 
Send for information: 


SOLAR TECH, INC. Dept. PS-12, 
Marriteló, MN 58485 


‘AIRFOIL: An advanced concept in Windpower! Offers hi 
efficiency, low construction costs. Includes charge circuit. 
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MAINTENANCE, Make пие money! Chock o ot | 
. “S conTaacToR lectrician's wages against 
Р; ЕГ? kind of money you make now! 


истон ‘TRAIN АТ НОМЕ IN SPARE TIME 
Make extra money in spare time while you train for а full- 

time job. Do odd jobs for friends and neighbors. Save 
money doing your own electrical work. Learn everything 
from repairs and maintenance to complete electrical instal- 
lations. No previous experience needed. Everything ex- 
plained in easy-to-understand Tangonge with plenty of 
drawings, diagrams and photos. 15, materials, test 
equipment included with course. Approved for Veterans 
and G.1.'s. Be ready to take almost any electrician licens- 
ing examination offered by state, city or county. Н 
No cost, no obligation, no salesman will call! 

_ MAIL COUPON TODAY _ m 


Rush free facts that 
tobe 


Eyeglasses. 
Save up to 50%. 


Send for free catalog — 
alllenses—all styles. a 
As low as $14.95 
complete. Your 
prescription, or 

your present lenses 
duplicated. Money 

back guarantee. Now 
you can afford extra 
pairs. 


Est. 1959 
Prism Optical, Inc., Dept.PSLO 
10992 ММ. 7th Ave., N. Miami, FL 33168 


PRODUCTION OVER-RUNS 
ASSORTED... NEW 
MINIATURE 
SWITCHES 


тошу! eas perdere SOES, ole; 


ceding Menufecturere 
original Cost to $18 Each! 


BAGOF $4 OO 


Fi. гов. add sis. tx. 
Add 20¢ per bag, Shipping/Handiing 


Eo c PS от 
. Box 5055, Dept. PS 
uderdale, FL 33310 


5BAGS 
$4.00 


ALCOHOL FUEL'LITTLE AS 506 A GALLON 
instructions on how to build your so- 
ш rat How to modify your carburetor 1o run on 
shol. Detailed instructions for mash 


Send for our New Free Catalog of the 
most magnificent heirloom quality antique 
reproduction clocks you can build. 
bei Choice of Grandfather, Grandmother, wall, mantle, 
ске and more. Available from plans or ready- 
mble kits for all levels of skill. With solid 3* 
atched hardwoods in walnut, oak, cherry or Hon- 
фа тала апу. Imported precision movements and 
ан. о bas dials plus tools. hardware, books and 
You've never seen finer catalog. You'll never 
Buia beter dock 
О Please send me your Free 32 page color Catalog. 
1enciose $1.00 for postage and nandiíng. 


Name. 
Addi 
City/State Zip 

Mason & Sullivan Co. 


Up Dept. 1322 Osterville, MA 02655 a 


in England 
Ыл» re лине а eee ee 
fessional carving tools with деп! 
handles. 


rosewood Sa nln W V Part- 


Vix-Bit Self Centering Drill This handy 
ri savos аву Hoo alind Бажа 


drill that is adjustable for depth. Available 
in two sizes. 


M2200 for #5 and #6 wood screws $475 
M2201 for #8 #9, and #10 wood. 

screws 525 
= = ин ии ин иш ие ти иш i шя шшш -— € 


анагаана 
filing in the order form below. 
[M5214 Ashley Isles Professional 
Wood Carving Tool Kit 
[ M2200 Vix-Bit Self Centering Drill 
C1 M2201 Vix-Bit Self Centering Drill 
$150 handling and insurance per order 
07198081 Woodworking Catalog 
Free with purchase 
$100 without purchase 


TER 


Name: 
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Your home 
workshop 
can pay off 
wx 


Power Feed a 


Pianer Molder Saw 


Three power tools in one— 
a геа! money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 
H SEND FOR 
30-Day FREE Trial! exciting Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 
RUSH COUPON sony PAMER Tanig co. 
TODAY! vas City, Mo. & 


se r1 © Kansas City, Mo. 64111 


> = Ee [SE 


BELSAW POWER TOOLS @ 
9212 Field Bldg, Kansas City, Мо. 64111 
Please send me complete facts about 
PLANER- MOLDER- SAW and 


details about 30-day trial offer. No Y 
obligation, no salesman will call. 


NAME. 


~j 
АЛ 


тү 


—i 
© 


Ta 2 J 


Order-by-mail from Airborne... Save up to 90% 
on government surplus and other bargains 


Li d Rd KKK KKKKEK 
ж PERMANENT MAGNET MOTOR у 


Continuous duty, reversible, i torque. % HP, 36 VDC 
Je @ 3600 RPM. Linear to м HP. 12 VDC @ 1200 RPM 
34” keyed shaft. SL x 484" Dia. 
* RPM. Also use as gen. Shpg. м. 
* 15 bs. NEW. Rep. S108. Now 
$47.50. (Stk #4279). 

for COD. Send cash, check or money order. 
ж Сай. res. must add sales tax. Master Charge 
& Visa accepted 


wKakkk kkk kk kk 


int. duty 1 HP, 48 VOC ( 4800 ye 
* 
Ж , Price FOB Culver City, CA. 50% deposit фс 
* 


Just out! Summer-Fall Edition! 
Aircraft, automotive, marine, 
hardware, industrial items. Send $1 
for 35th Annual Catalog (deduct $1 
from first order of $10 or тоге). 


AIRBORNE SALES CO. Dept. PS80, Box 2727 
8501 Steller Drive, Culver City, CA 90230 


Address: 
City: 
State: 


EARN Y 
EXTRA INCOME 


NOW! BADGE-A-MINIT makes it possible for you 
to fil orders for pin-back badges you make 
yourselt for every community use. Clubs. 
tical groups, schools, businesses and lodges 
ve many needs for badges throughout the 
year to promote their activities and identity 
members. With BADGE-A-MINIT you create for 
all those needs with badge parts that cost just : 
pennies each. Finished badges sell for much ш” 
more! 
Here's the lowest price ever for a complete 


badgemaking system. New starter kit includes 

sturdy Lexan die press; color-coded, BUT-NLOK a nn S% 
dies; quality, pin-back badge parts; and easyto: È ae") 
follow instructions, Discover badge power for e 

only $17.95. ] 


, Dept. PS 1280 

a Box 618, Civic Industrial Park, LaSalle, IL 613 

C YES, RUSH ME the Badge-A-Minit starter kit for only 
$17 95 plus $1 75 shipping (Ili res add $ 90 tax) 

C Personal check or m о enclosed 

C] Use charge card below 

О МА C) Mastercharge C] Am Express C Diners Club. 

(CI SEND ME FREE, the all color Badge-A-Minit catalog 


Credit Card # 
Interbank # (MC)... Exp, date 


— | 
ОМЕТ BACK GUARANTEE 


Cards; stationery: envelopes: ad- 
Vertising; labels; tickets; QSL cards: 
announcements; greeting, sympathy, 
prayer cards; tags. etc. Save money. 
Own a Printing Business. 

We supply everything direct from 
factory. Easy instructions. Also 


Have nome shop. Add Io income. 
‘Send 25¢ for catalog. 

Kelsey Presses, 80-CL , Ме: 
ELECTRICIANS-PLANT MAINTENANCE 
PHASE SEQUENCE INDICATOR 


Reliable - Compact - Easy to use - Reasonable 
Versatile - 50 to 400 Hz. 150-550 V. range 


Edmund Scientific 
Catalog 


Explore Astronomy, Biofeedback, 
Optics, Lasers, Magnets, Weather, 
Magnifiers, Microscopes, Photog- 
raphy. . .Over 4,000 fascinating 
products in our FREE, 112-pagecolor 
1980 Catalog! Send for your FREE 
Edmund Scientific Catalog, Today! 
39 Years Of Service! 


О Yes! Rush me your FREE catalog! 
Name 

Address 

City. 

State Zip — 
Clip and Mail Coupon Today to: 
Edmund Scientific Co., Dept. 2404 N-24 


Edscorp Bldg, Barrington, N.J. 08007 
No. 196 "Edmund Scientific Co. 


CHECK IT OUT! 
There are more opportunities, 
products and services offered 
in the "Classified Opportunity 
Mart," immediately following 
this section. You may find just 


what you've been looking for. 


[gni 

LCD TIME PEN and PENDANT 
Quality quartz LCD watches featuring 
hour, minute, second, month and date. 
Pen with Parker refill. Attractive gift 
packaging. One year warranty. 14-day 
free trial. Immediate delivery. Time pen, 
silver tone - $34.95; golden - $39.95. 
Pendant with necklace, golden - $24.95. 
PPd. Send check or money order to: 
UNITED MARKETING International, 
Inc., P.O. Box 7713, Ann Arbor, MI 
48107 


Р.О. Box 26348 
San Francisco, СА 94126 


COMMAND PRODUCTIONS $ 


| 227001 Set GI. cost $295 now .. 
14Tool Set, G.. cost $126 now . 


555=55=== 
П 


FREES) WARDWOOD VENEERS 
& LUMBER CATALOG 
1 өв varieties world’ at 

at reato! 


| BOB MORGAN WOOD, Dept. Pozkes 
1123 Bardstown Rd., Louisville, Ky. 40204 


ANTIQUE LAMP DESIGNS 


THE WORDEN SYSTEM 
Build Tiffany Style Lamps. 
For Hobby & Profit At Most 
Stained Glass Dealers 
BIG COLOR CATALOG *1.00 
H.L. WORDEN CO. (580) 
Box 519, 118 Main St. 
Granger, WA 98932 


NEED THREE PHASE POWER 
е THREEPHASER” allows you to.operate three 
phase motors % thru 7% horsepower from 220 

volt single phase power sources. Rugged — heavy, $15 Q) 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966) 
Free literature furnished on request. Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


WORKS BEAUTIFULLY 
Easy to assemble kit of cast 
fron wen 14 hp. 


FIRST PUBLISHED IN 1886 
A helping hand for Bible study 
“The Divine Plan of the Ages" 


P. O. Box 6016 
Chicago, Illinois 60680 


Cloth Bound Postage Paid $1.00 


00160 S740; 
250 Б а 


AMPS A 
12V0C 
100% 
STARTER and Charges Too 


Weighs only 15'2 Ibs 
Easy! Just Clamp to 
Battery and Plug into 120 V Outlet 


Pat Репа 


Quick Start Will Start your Engine in Seconds. 
Only $97.50 and we pay the freight 


GREAT PLAINS PRODUCTS, Inc. 
Р.О. BOX 82632 Okla. City, OK 73148 


*kroll_ waste о! fired 
heaters are designed to 
burn used crankcase, 


transmission ond similar 
drain oils. 


Save on tuel bills by burn- 
ing woste oils you 
N already have on hand 


@ There are more Kroll waste oil 
heaters in use than oll other 
brands combined! 

Listed to UL. criteria 

m Seven sizes - Heat small 
workshops to large industrial 
опа commercial areas. 26,000 
Yo 380,000 BTU. hr. 


x 
n 
lor information write. 


<. Heating Alternatives, Inc. 
= P.O. Box 2078, Dept. F-12 
Great Neck, New York 11022 
To order call (516) 466-3627 
(dealer and du!nibulor nqunen invidi 


SLOT MACHINE REPLICAS FULL WORKING & PAYOUT 


FREE LOG HOME 


LOR BROCHURE 
EUREKA LOG HOMES Produce the World's Largest 
Selection of Beautiful—Quality Nationally Advertised 
LOG HOMES and Commercial Buildings. 


Write for Your FREE Brochure Today to 
EUREKA LOG HOMES, INC. 


Dept. PS Berryville, Arkansas 72616 
NEW 1981 CATALOG 
PERSONAL SAFETY & PROPERTY SECURITY 


DO IT YOURSELF & SAVE $$$ 


унике largest & most comprehensive catalog on ail ће latet еситу & 
pment. Features latest electronic. ime protection de- 
locks, ula bound protec 


Усов, fre protection, sions, unique foot proof. 
tion, & marking devices. ot 
Tow. Send $5 for your cátalog & receive a $5 redeemable coupon 
"соттоп Sense Safety & Security 
452 W. Broadway Bivd., 
Glendale, CA 91204 


CHECK IT OUT! 
There are more opportunities, 
products and services offered 
in the "Classified Opportunity 
Mart,” immediately following 
this section. You may find just 
what you've been looking for. 


With an Atlas lathe you can turn your 


garage, shop or basemen: о a profit- 
able spare or parttime business! 


grind 
bore 


This Atlas 12-inch (300 mm) 
back-geared metal turning lathe is 
engineered for both light industrial 
application and home work-shop projects. Priced 
to fit your budget, yet loaded with features — а 
full 12” swing, with 36” between centers. Equip- 
ped with reversible power cross and longitudinal 
feeds and a timesaving quick change gear box. 
Sixteen speeds, from 28 through 2072 RPM. 
Available in either inch or metric, bench and 
pedestal models. Free 6”, Three Jaw Chuck, comes 
complete with 2 sets of hardened and ground steel 
jaws, wrench. 17"-8 threads. (Catalog No. 6613.) 
Made in U.S.A. 
ATLAS PRESS COMPANY, Dept. 440 
2019 North Pitcher, Kalamazoo, М! 49007 


Mail To: ATLAS PRESS COMPANY, Dept. 440 
2019 North Pitcher, Kalamazoo, MI 49007 


Please send free Atlas Catalog plus name and address of nearest 
Atlas dealer. 


Zip. 


Fabulous Folboting NOW 


Avoid the risks and discomfort of tippy canoes, skimpy 
Kayaks, wobbly inflatable rafts! NOW. you GLIDE 


абза In perfected обол, completely relaxed in 
MEORT. Americ 


Travel Craft at 
BIG SAVINGS 
Easy PREFAB 
Kits from $162 


or cartop 
FACTORY 


BUILT 
from $273 
FOLDING 
from $475 


Smart 
Economic 
BASIC Kits 
12 foot 
Single $36 
16 foot 
Double $46 
Big Sailer 
16 foot 557 


FREE 


Action Color Catalog 
With Facts & Figures 
For rush inc. $1 
First Class Postage 
Mail coupon or address 


^ to:FOLBOT CORP. PS12 
Charleston, 5. С. 29405 
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Here's everything 
you needtobea 
successful sign-maker. 
Investment:about $700* 
Now you can start your own sign-making 
business with the New Hermes Engravograph '". 
This one versatile machine lets you engrave all 
kinds of attractive signs. Quickly, easily, and 

very profitably. Signs for stores, 
hospitals, you name it. Unique feature: adjust- 
able to 21 finished letter sizes. And its cost is 
so small, it pays for itself in no time. You can 
learn to operate it in minutes. 

New Hermes will also help get your 
business started. And we stock all the sign 


materials you ll ever E 
need. New Hermes. Likmes 
The source for all Озан KENEN 
ee eh Nek ua, 


your engraving d 
needs. Cards: Машшци (Faron Montreal (Quebec) 


This VET Did It - and YOU 
Can Do It 
Too! 


“War injuries left m 
badly handicapped, But 
now Рт а financial Le 
as a Locksmith, thanks э 
your t training. Besides. ti 
Work is fascinating; f 1 can 
do it anybody can.” — 


Glen Johnson, Larned, К; 


Make Up to $10 an Hour—even while learning! 


"Bea LOCKSMITH! 


If you enjoy fixing things, you're a "natural" enable you to get your share of this always- 
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained 
year in the fascinating business of Lock- are doing it. Socan YOU. 


smithing. Rising crime has increased de- ! иа 
mand for service а thousandfold. Yet there's MAIL, COUPON to discover, how Locksmith- 


only one Locksmith for every 17,000 people! ing spare time —or in your own full-time 
COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement—good jobs, too. 
You're "in business" ready to make $5 to BELSAW INSTITUTE, 1112 Field Bldg. 

an hour a few days after you begin Kansas City, Mo. 
Belsaw's shortcut training. Easy, illustrated Accredited Member NHSC, 
lessons complete with ALL practice equip- N. Hunt, Wilmington, Del.—"l make $50 а 
ment PLUS week extra 


€ ALL TOOLS YOURS TO KEEP Le E St. Louis, Мо,—'1 cleared $110 last 
u 
Ф EXPERT PERSONAL ASSISTANCE EE Borie, ride 
t te d. 1" 
© BUSINESS-BUILDING HELP FREE nme 
MAIL THIS COUPON NO SALESMAN 


THIS DO-ALL PRO BELSAW INSTITUTE, d Field Bldg. 
Kansas City, Mo. 64111 


KEY MACHINE YOURS Rush FREE book, “Keys to your Future.” 


TO КЕЕР!Й 7... a 
Can ‘add $2: $25 i Address. Г 
H 


"My business going 
to bigger quarters. 


ILL CALL 


i 


to $40 a week 
City. State. Zip. 


ud DL I D шш ши шш иш ий 


SATISFIED HOME 


Int 
з of colorful protection without 
, сга or peeling. Choose, from 
enhancing colors- Solid of eemi transparent, 
ЕА. THOMPSON CO. INC. 
703 Market Street, 15th 
San Francisco, СА 94103 


34 pages of high technology 
name-brand ucts 

Send for the 1981 Inovision High Technology 
catalogue filled with hundreds of electronic 

(home computers, TV's videocassettes, games, and 
more) by Sony, vc, Canon, Casio, nd ofer op. 
manufacturers. Send $2 payment to: Inovision, 
Оері.Р512, Р.О. Box400040, 1250 American 
Parkway, Dallas, TX 75240. 


BREW YOUR OWN FUEL 


MONSTER MAUL 


FAST-N-EASY WOOD SPLITTING 


e Splits most logs in one lick-won't 
Stick. 

* No struggling lifting heavy logs up 
to high priced power splitters. 

* Drop ‘em, saw ‘em, stand ‘em up, 
and split ‘em! 

*Forget about lost, stuck, or flying 
wedges. 

*No gasoline, no set-up, no take- 
down. 

* No wooden handles to replace. 


* No gimmicks. Just simple physics! 
We at Sotz have been making the 
same quiet offer for years: Try a 
Monster Maul at our risk! Within one 
year, if you don't think it's the fastest, 
least tiring method of splitting fire- 
wood, let us know, and we will give 


you your money back, including 
shipping...Plus, it's guaranteed against 
failure for 1O years. 


‘SPECIFICATIONS 


Weight: Head-12 Ib. (Total weight 15 Ib) 
Construction: High-carbon steel head. harden- 
ed edge. All-stee! handie. 

YEAR TRIAL OFFER + 10 years 
against follure. $24.98, delivered 
to your door. 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


Guarantee: 


HEAT AND 
ENERGY SAVER 


з (up to 8” dia) into 
m escaping up the 
tion. 
NOW ONLY $4.95 PPD 
WIL-MOR, INC. DEPT. P 
P.O. Box 30182 
Cleveland, Ohio 44130 


Baciehy fom ihe sun Je now uly peace We sell 
'arious types of reasonably priced solar panels, solar 

cele and soler powered река, Send 

50* for brochure or order one of the. 

items listed below and we will include 

the brochure free. 


Solar Powered AM Radio 
Place itin the sunshine and listen to 
your favorite station! Features good 
Quality volume and tone from built in 
speaker. Complete and ready to. 
operate. Makes a unique gift! $24.95 
Solar Panels 
Converts sunlight directly into 
electricity to power small fans, 
pumps, radios, recharge. 
batteries, elc. 
12V 125MA $ 49.00 
12V 500MA $150.00 


Calculators. $12.00 
Experimentors 


Each celf converts sunlight into 
electricity. Assortment contains one 
whole 2 inch cell, 5 ox Shaped pieces 


and a small motor. 
All items shipped ds paid in the continental U.S. 
Send check, money order, or use Visa or 
Mastercharge. Foreign orders add shipping. 

Phone Orders(303) 781-1589 


SolarAmp Inc. 
PO. Box 27885 Denver, Colorado 80227 


\A-1 CHRISTMAS GIFTS 


TAX FREE from Canada, Exquisite 
gifts shipped just in time for Christmas. 
4Send $1.00 for cataloque now. Execu- 
itive Gifts, 1662 W, 2nd Avenue, Van- 
Xouver, B.C. V6J 1H4, Canada. 


Electronically Timed A " 


Anti-Magne' 


Ronald McDonald* may be today's best- 
known American. Surely he's the favorite 
character of American youth — from three 
to thirty. 

Now there's а Ronald, McDonald wrist 
watch — so popular it's being snapped up 
Toe sc Е I AR 
we have assurance of a continuous supply 
to cover our promise of prompt delivery of 
all orders, 

Remember the history of Mickey Mouse 
watches? Today, an original is a prized col- 
lectors' item, probably worth ten or twenty 
times its original cost, 

The Ronald McDonald comes in four 

ily styles: Boys’ (with blue strap); 


Girls’ (with red strap); Mens’ & Ladies’ (or 
Teens) (with leather-like Alligator grain 
strap). All with the authentic reproduction 


of Ronald MeDonald* in full color on a 
white face, goldtone frame. Quality Swiss 
movement, One-year mfrs. warranty, plus 
our guarantee of satisfaction or money 
back. Attractively gift-packaged. 

524.95 each plus $1.50 post. & hdl, (Res 
of CA, CO, FL, IL, NY, PA, VA, УТ, WI 
add applicable sales tax). 

Please specify quantity of each style 
wanted (Boys', diris". Men's, Ladies’). 
Send check or money order to address 
below, or to charge to Visa, Master Charge 
or American Express, give account number 
and expiration date. 

ТММ RONALD McDONALD WATCH?, 
Dept. PSI, 

Box 9569, Church St. Sta. 

New York, NY 10249 


* © 1980 McDonald's Corp. The name and 
character designs are trademarks owned 
by McDonald's Corp. 


AUTOMOBILES 


SYNTHETIC MOTOR FUEL 12 easy 
Yormulas, No still needed. Send $9.9! 
1337 Oppek 5%. М. 


ADD YEARS TO THE LIFE OF YOUR 

ХАВ and save thousands! Book explains 

how. Mail $4.00 to: Auto, Box 920, 
PA 19004 


MILEAGE INCREASED 
‘DRAMATICALLY, easily!! Details FREE! 
Irechneering, Box 12191-C, Norfolk, VÀ 


SAVE GAS how to casily make two 
groven water-alcohol or water induction 
gystems. Plus 24 ways to save gas. Send 
510.95. Petrol Engineering, Box 1471, 
‘Auburndale, FL 33823. 

AVTEJECTH - Simple Injection System 
For АП Engines - EASY TO INSTALLI 
= Complete Plans and Manual $7.00 - 
‘Guaranteed - Free Details - Avtek, Dept. 
£12, Box 5202, Rockford, IL 61125. 

'GASOHOL Conversion, Stills, Кесір 
185 Pages $6.95. Johnson, 580 Cleve 
sand, Elyria, OH 44035. 

HORRENDOUS Performance, Mile- 
age? Easily Build Water Injector Under 
G15! Free Details - заве. U&I, Box 
'873-PS2 Boise M 8374 


CLASSIFIED ADS $6.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $24 per line. DISPLAY-CLASSIFIED $330 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for February issue (on Sale January 
15) is November 28. Send orders to Mary C. Ansbro, 
Classified Adv, Mgr., Popular Science, P.O. Box 9643, 
Church Street Sta., New York, NY 10249. 


WHEEL Chocks, non-skid safety 15 

oz, $10.00 - Нан Plastics, Р.О. Box 
Temple, TX 7650 

TRUE or False? 50 MPG 

Box 206-8, Berea, KY 40403. 


LSO 
conversion, unbelievable age 
creases, ahd smoothness of_ operation, 
make this a winner. Plans $15.00. Bob's 
Auto, P.O. Box 244, Hales Corners, WI 
5313 

BUYING used car? MPG ratings all 
cars 1974 thru 1980, $5.00. K&K, 
1345 Stuyvesant, Union, New Jersey 
07083. 

COW MAGNETS аз reported in Time 
Magazine. Kit of 2 magnets & instruc- 
tions, 514.95. Norick Inc., PO Box 229, 

SAVE GASOLINE! Professional re- 
veals retuning secrets. Details — Posco, 
GS12, Box 300, LaGrangeville, NY 
12540. 

WATER INJECTOR Increases МРС... 
Power. Inexpensive. Proven Plans, 
$3.00, Intek, Box 152, Sharon, РА 


PROPANE CONVERSION 


Cars, trucks. RV's-Use propane OR gasoline, 
SWITCH INSTANTLY! Uses regular trailer tanks, re- 
"аре ANYWHERE! AUTOMATIC OPERATION— 
‘same as commercial systems, but costs MUCH less- 
refilable MORE places! FULLY PROFESSIONAL — 
TESTED—PROVEN—SAFE— 1200 satisfied users 
already! Uses LOCALLY AVAILABLE components. 
uid for as lite as $50 using hand tools. SATISFAC- 
TION ABSOLUTELY GUARANTEED or IMMEDI- 
ATE REFUND! Complete plans, shipped IMMEDI- 
ATELY—$10.00 


Fleming Engineering, PS-4, Remsen, N.Y, 13438 


1A ELECTRIC VEHICLES 


DAVID ARTHURS, leading designer 
of HYBRID ELECTRIC car is now 
publishing newsletter containing de- 
velopments of latest research. Sample 
copy $3, one year subscription $15. 
Automotive Mileage & Performance, 
1008 W. Sunset, Springdale, Arkansas 
1216. 

ENGINEERED EV CONVERSIONS. 
Guidebook - highest performance con- 
Version procedures, economic compon- 
ents - $9.50. Guaranteed! 3E Vehicles, 
Box 19409-A, San Diego, CA 92119. 


END BLIND SPOTS 


With Wide-Angle 
Rear View Mirror 


Extra-Wide — 13% x 3" 
Clips on over present mirror 
Now see all the road behind you. Be sure 
you're safe before you change lanes. See 
cars, trucks, vans coming up on either 
side. 
Panoramic safety rear view mirror clips 
right on over your present standard mir- 
ror. It's non-glare and shatter resistant. 
Extra wide sweep of road on both sides 

makes driving safer, easier. 

Only $8.95 each plus $1.00 ea. postage 
and handling. Residents of CA, CO, FL, 
IL, NY, PA, VA, VT, WI add appropriate 
sales tax. 

POPULAR SCIENCE SAFETY MIRROR 

Dept. 1280 Р.О. Box 9569 
New York, N. Y. 10249 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


SLOWPED Plans. Motorize coaster- 
brake midweight or balloon, Simple, 
light, can be pedaled, easily removable. 
Combined chain and belt drive. No 
welding. Local materials. Many 4- 
stroke engines fit. $4.95. Stairstep, Box 
764, Columbia Falls, MT 59912. 


5 AVIATION 


AIRBOAT propellers and bubs for all 
engines, Literature $1.00. Airboats, Inc... 
3855 ler Avenue, Fort Worth, 
76119. 

BOOMERANGS - INCREDIBLE Ri 
TURN! Exciting sport. Order Free cata- 


ELECTRIC-HYBRID Cars. Wholesale 
Parts Catalog. Ammeters, Speed Con- 
trols, Government Surplus Motors, Gen- 
erators. Diodes. Includes Two Free Car 
Plans. $2.00. ideal-PS, Box 1237-EG, 
Melbourne, FL 32935. 


2 AUTO SUPPLIES & 
EQUIPMENT 


100 МРС Carburetors? Drawini 
and Details $10.00. Carbu, Rt. 1, Hitch- 
cock, SD 5134 

ALTERNATOR Generator Rebuilding 
Book. Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128. 

GUARANTEED MILEAGE IMPROV! 
MENT. EPA tested. $1 product/$3. dis- 
tributorship information. Mega-miles, 
Box 36251, Denver, Colorado 80236. 


V-4 KIT 
U.S.A., SAVE A CHEVROLET 
For the price of a fill 
DON'T QUIT, GET A KIT 
you or your Garage can 
DO IT! 


Parts & simple Instructions, less std. Gaskets, 
convert pre-79 GM V-8's to Vás, reconvert any- 
time. Send $23.95 to 


Energy Engrg. Box 123 
Mt. Vei 


log — Amazing designs! BoomerangMan, 
312 Park, Monroe, LA 71201. 


HOMEBUILT aircraft books, 16 page 
catalog $1.00. Zenith Aviation, North 
Branch, MN 55056. 


'ONE-MAN JET HELICOPTER — Easy, 
inexpensive to build! Detailed plans, 
drawings — $7.00. HELICOPTER EX- 
PERIMENTER'S HANDBOOK — $4.00. 
Both — $10.00, Helicraft, Box 16488- 
A, Baltimore, Maryland 2121 


WORST MID-AIR H — Now you 
can read the actual cockpit/controller 
communications. Includes complete ex- 
lanation. $4.00. Deitch, Box 6206, Hel- 
am, PA 17406. 


ROCKET PROPULSION SYSTEM 


Build your own hot gas genera- 
tor that propels you approxi- 
mately 85 feet high at 60 MPH! 


Send $10.98 for info-pack to: 
PROPULSION 
P.O. Box 2624 
Arlington, Va. 22202 


AIRCRAFT KITS 


Complete Detailed Plans 


CATALOG-$80. sone чо, 


seno тб. LIGHT FLIGHT PRO. 


Di C PO Во 19828 x Houston. Texas 77024 


5A HOVERCRAFT 


AERO-CAR Amazin; 
easily with ordinary 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet. $8.95. Aero- Projects, 
Box 5118PS, Clinton, Nj 08809. 


Hovercraft built 
ools. Lawnmower 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise, 
Free Brochure. RDA, Box 873-N, Con- 


cord, NC 28025. 
ANTI-GRAVITY No moving parts, 
magnets, gases or exotic fu 


state electronic levitation, Build flying 
models. Data, schematics, diagrams. 78 
pages 8x10 mimeo $15 ppd. Guaranteed. 
ASS, Hox 152-A, Eureka Springs, A: 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT KITS—22 Trailerable models 
—POWER and SAIL - 16’ - 30’. Molded 
fiberglass hulls and decks come factory 
assembled - you install factory supplied 
interior. Save half factory-bulit cost. No 
experience required. FRI log, Lu- 
ger, Dept. AC-80, 3800 West Highway 
38, Burnsville, MN 85537. (612) 890- 


SKATE, SKI, SURF, CANOE, SAIL 
Kits or Complete. Windfin Co., Р.О. Box 
65, Middleton, WI 53562. 


EVINRUDE 1980 Bargains . . all sizes 
$1.00 handling . . Scott-McCulloch 
ts . . Electra Marine, 610 Merrick 
ad, Lynbrook, NY 11563. 


BOAT PLANS — FRAME KITS — PATTERNS — 
HUGE 140-page catalog! Powerboats — Sailboats — 
Outboards — Jets — Rowboats — Houseboats — 
Runabouts — Dories — Workboats — Racing Boats 
— In plywood — Cold Molded — Wood/Epoxy — 
Fiberglass —8’ to 49 ^. Lowest cost, highest quality 
for 27 years. Easy, proven methods include instruc- 
tions especially for amateurs. No lofting! "BOAT- 
BUILDING SUPPLIES Fastenings — Fiberglass — 
Resins — Glues — Equipment — Spars — Books — 
Boat Trailer Plans. Send $2.00 for catalog plus FREE 
“BOATBUILDING SUPPLIES" brochure. “INBOARD 
MARINE HARDWARE" catalog also $2.00. 
9152 Бүл sP 
Belitower, CÀ SOT 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - Worlds largest Cata- 
logues - 300 - designs - 8'/80' - plywood - fiber- 
glass - steel - POWERBOATS - inboard - out- 
board -jets cruisers - sportfishers - hydroplanes 
runabouts - SAILBOATS - Daysailers - Trailer- 
sailers - Multihulls - motorsailers - (KYACK-CA- 
NOES - large selection’wood - canvas - fiber- 
glass) BOATBUILDING - materials - hardware - 
fastenings - rigging - sails - plywood - FIBER- 
GLASS- polyester epoxies - foams - cloth - mats 
- C-Flex - special section boatbuilding with wood 
epoxy saturation system - catalogues $2.00 
(Book "One-Off Boatbuilding” $6.00) also (Book 
"Fiberglassing How To" $6.00) 
CLARKCRAFT 
16-S Aqualane Tonawanda NY 14150 


8 BATTERIES, 
GENERATORS, ETC. 


SOLAR BATTERY CHARGER For 
Flashlight Batteries. $3.50 Complete In- 
structions: Solarmid Company, P.O, Box 
153, Oak Forest, IL 60452. 


10 WELDING, 


SOLDERING 


WELDING ALUMINUM? 
It's Easy With 
The LUMIWELD Process 


Money 
For details and order info, send 

S.A S.E. Dept. HPS, ALUMISMITHS 
Inc. P.O. Box 517 DeLand, FL 32720 
Festured in Pop. Sci. March 1980 


11 DO-IT-YOURSELF 


ELECTROPLATING, Complete Text- 
book. All Metals. Electroplate Metallic; 
Avnmetaine items, $U.UD, Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 

ELIMINATET 
FURNACE HUMIDIFIER SCALE 

INSTALL this unique water flow/ 
drain control, Complete instructions. 
Send $9.95. Guaranteed! BJ Products, 
6868 Meadowdale, Cincinnati, ОН 
45243 

LASER HANDBOOK with burning, 
cutting, Ruby Reds, Co's complete plans, 
books, and parts. Send $4.00 to: Famco, 


Dept.'PS, Box 1902, Rochester NH 
n Experts Instructions. 
How to sell——Where to buy Jewelry. 


$5.00. Box 335, Accord, NY 12404. 


ТОН GENERATORS, Outperform $200 
Kit $64.50, Complete $79.50. 
204 N. Hydraulic, 


RI REPAIR MANUAL 
written by licensed technician, $17.95 
Robert McAnally, Box 19931 Memorial 
Park Station, Houston, TX 77024 

COLLECT ‘Silver From 
Photographic . Complete In- 
struction $7.00. S.E.C., Box 576, Hart- 
selle, AL 35640. 

‘SUNTAN year round in a spare closet 
with newly developed tanning method. 
Send $10.00 for plans and specifications 
to: Sunnyside Plans, #82 Parkdale Mall, 
Beaumont, Texas 77706. 

‘woop 
approx, М 

Box 

POWER-TOO! 

self with mat 


53, Gloucester, NJ 08030. 


IDE Build it your- 
als and tools you have 
at your disposal, Will accept any hand 
power tool, to make precise cuts - mi- 
ter or square - every time, For plans 
send $4.80 to: ASC 
lox 1134, Hempstead, 


KILL mice the way pro! 
You will refer to these ins 
ever, Written by ABASH Exterminating 
Co. Send $7.00 to: P.O. Box 22802, 
Denver, CO 80222. 

SATELLITE Television Information - 
Build or Buy Your Own Earth Station, 
U.S. $4.00 - Satellite Television, RDS 
Oxford, NY 13830. 23 

REFINISH FURNITURE at home, Save 
money! For easy to follow instructions 
send $3.00. Wilkes Products Inc., Р.О. 
Box 842, Wilkesboro, NC 28697 

INSTALL STORM DOORS AND WIN- 
DOWS yourself and save hundreds, 32 
page book, 14 illustrations tell how to 
measure, order, remove, and install 
$4.50. ° Fullview Aluminum, Вох 
17780-С, Philadelphia, PA 19135. - 

SPARK PLUG CLEANER. Shop vac- 
uum. Air operated. Build from pipe fit- 
tings. Both plans— $3.00. Р.О. Box 291, 
Goshen, IN 46526. 

MANDYMAN you can make the most 
Universal Tool ever . . . from your old 
discarded file! Guaranteed to do the Jobs 
of 10 different hand tools! $2.00 Plans. 
Universal Tool Company, Вох 5322, 
Rockford, Illinois 61108. 

MR. FEELGOOD FO: SAGE! 

PATENT Pending, For Tired Feet, Take 
Anywhere, Portable, Build Your Own, 
Send $6.00 For Plans, To: R.L.B. As- 
sociates, P.O. Box 10441, San Antonio, 
TX 18210. 

HI-FI ADAPTER CONNECTS STEREO 
то T.V. Use any T.V. set with earphone 
Jack,” Plans $3.00. Barryco, Вох 45, 
Hyde Park, MA 02136 БЕ 

REUPHOLSTERY Made Easy. Tool 
Supplies, Fabrics, Cushions, Buttons 
Free Catalog. Upholstery Aids, Box 313, 
Old Bethpage, NY 118! 


REVOLVING Yard Light Using Auto 

Parts, Instructions, Photo $5.00. 
Box 237, Millsap, TX 76066. 

ICE RESCUE CLAW Patented, make 

your own, rescue others or yourself. 


Complete instructions $3.00. Fully com- 
pleted 12 ounce Ice Claw $18.95. Post- 
paid. Borcuk, 21 York Drive, Coventry, 
RI 02816. 


FANTASTIC 
SCIENCE PLANS 


Stero-Controled Laser Show $ 8.00 
Methane Fue! (400 pages) 15.00 
Hydrogen Generator/Hydrogen Car... 10.00 
Propane/Gasoline Auto Conversion -... 10.00 


MHD Electrical Generator 10. 
Low-Cost/One-Man Hovercraft 7 
Easy-to- Build X-Ray Machine 10. 
Solid State Laser 6 
Visible-Red He-Ne Laser 6. 
25 KV Tesla Coil 5 
Computerized Electronic Robot 10. 
MONEY-BACK GUARANTEE 


—FREE CATALOG— 
RESEARCH & DEVELOPMENT 


Post Office Box 873 
Concord, North Carolina 28025 


8888888 


2000 WATT URBAN WINDCHARGER 
Buit from simple parts & tools, this 


FREE Information! Do-it yourself cus- 
tom mini-truck interior kits. Phase III, 
Dept, $1, 1111 Joellis, Sacramento, СА 


AMAZING ~. 


SCIENTIFIC and ELECTRONIC 
~~ DEVICES 2 


PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cut- 
ling. burning. cloud 


special effects. NUCLEAR pa 


NING rators. TRANSMITTERS and CON- 
TROL for security, , intrusion 
detection, nature listening. PLUS PLUS INFRA- 
SONICS. ULTRASONICS. ENERGY, CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SENO $1 for catalog of plans. kits and 
completed items to. 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
Amherst, N. Н. 03031 


SCIENTIFIC SYSTEMS INC. 

low at last offers in kit or completed form 
such unique products as; Nightime vision de4 
ices, super sensitive directional mikes, low] 
nd high powered lasers, micro-mini-voice] 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de- 

, scientific personal protection items, 
and many other hard to find products. Send 


[$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. 51, Box 716 Amherst, NH 03031 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
conver! your automobile to operate on hydrogen 
fuel. You get electrolyzer and auto conversion 
[з ond кйин. piss бин on sate 
wogen storage and generating hydrogen 

FREE! Complete package: only $10.00 
RESEARCH & DEVELOPMENT 

Post Office Box 873 

Concord, North Carolina 28025 


| Satellite TV | 


Sick of For The Home! 
Network TV? 


from earth-orbitii 
cable TV satellites!: 
HBO, Showtime, su- 


Gna ‘movies from 
around the world. 


We don't just sell information! 


We Manufacture Hardware! 


Our 94-page catalog and information 
book tell the whole story! Inexpen- 
sive dishes, profeeds, com- 


puter айти ! Specs, kits 
Bhd more! Send $7.95 today! 
v. С 
24-hour C.O.D Hotl | 
naos) 3997600 C Ж 
SPACECOAST RESEARCH 
Р.О. Box 442. Altamonte Springs, FL 32701 


x» — LASERS UNLIMITED 


and parts sources 


* RUBY LASER RAY GUN $1500 
C02 LASER FOR BURNING/CUTTING $1500 
BEGINNERS LASER VISIBLE RED and IR... $10.00 
LASER PISTOL and RIFLE $10.00 
HELIUM NEON VISIBLE RED LASER $70 
MULTI COLOR LASERS $15.00 

* LASER LIGHT SHOWS. $12.00 

+ LISTING OF ALL LASER COMPANIES $500 

LASERS UNLIMITED 


Dept. L1, Bax 716, Amherst, Н. Н. 03021 


DO-It Yourself Cedar Strip Canoe For 
1/3 Price. Write: OLD TOWN CANOE, 
Old Town, Maine 04468. 


HALVE FIREWOOD CUTTING 
with easily built, inexpensive accessory 
Complete plans, instructions $3. Guar- 
anteed. Woodword, 885 Ajax, 
MN 55741. 


LEARN “Basic Shielded Metal Arc 
Welding." 52 page book, illustrated. 
Send $3.15 to: Welder, Pierre Enter- 
prises, P.O. Box 14021, Spokane, Wash- 
ington 99214. 


Gilbert, 


GREAT SAUSAGE RECIPES 


227 page illustrated book explains 
sausage making plus home curing 
and smoking of meat, fowl and fish. 
Over 100 recipes. Free equipment 
and supply catalog has more infor- 
mation. For yours, Send to: 

The SAUSAGE MAKER Dept. 12 
177 Military Rd. Buffalo, N.Y. 14207 


Enjoy free heat & power, Send for 
energy Encyclopedia. Complete list. 


Service 
MA Hughey St., Nashua, NH 03060 


Hom Waithour Metre Work А Four Controversia Methods 
"oy or Siw Ther trom Lond Side Wion 

ste” Uum Other Pover Sou ж тюнер | 
ier Bay rsen UG Weir Meter 

[out tan each ONLY 6. 


. IRON GONADS П 
Magnetic Methode of Siow Down - Even Wreck 


No Appt to дау Owned Meters ONLY 88. 
I LIBERATE GAS & WATER 

iow to Avoid Turning Hack Ges А Water Meter Dials 
We Ls o Uan Common Fc емы Eau 
[forse быа жыр Мин (arcos Typen taste | 
end Derived" ONLY 88, 


]ensive. Utiity-Unbiased Boah. ONLY $10. 
1 RIPPLED—OFF 11 
Utilities Use Line Ripple To Rip You Off by Remotely 
EE rr aaa 
Е 
анъана 


Г" 05.78. EDUCATIONAL PURPOSES ONL) 
| FREE CATALOG WITH ORDER (81 Without Order). 


Consumertronics Со. 14 


12 HOME CRAFTSMAN 


“GETTING Started in Stained Glass” 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 

FREE HOBBY TOOL Catalog. (Whole- 
sale Prices). Postcards Only. Interna- 
tional Curio Shoppe, Box D, Mountain 
Dale, NY 12763. 

STAINLESS Steel And Brass, Screws 
And Bolts, Small Quantities, Free Cata- 
log. Elwick, Dept. 398, 230 Woods Lane, 
Somerdale, NJ 08083. 

REVISED 1980 MASTERLOG. 


NEW 
1400 Sources For Everything Imagin- 


able. $3.00. Box 879-A, Fairfax, 
94930. 


CA 


CLOCK MOVEMENTS AND ACCES- 
SORIES. Free Catalog. American Time, 
Box 456, Belleville, MI 48111. 

BUILD Walnut Lamp For $20. Send 
$3.00 For Plan. Otto Krueger, 402 Park| 
Lane, Seymour, WI 54165. 


HOME WORKSHOP 
STORAGE 
Affordable, flexible 
storage for the home 
workshop at last! 
Great for screws, 
washers and other 
hardware. Our kit in- 
= cludes 16 strong, 
colorful plastic bins (16-4"Х5"Х3" 
which easily attach to a 16-gauge 
slotted steel panel (17"X18"). Specify 
Our wall unit ($19.) or freestanding 
work bench unit ($29) Add $4. for 
shipping and handling. Send check or 
money order to LINVAR MARWIN 
INC., 1220 Kennedy Rd., Windsor, CT 
06095. CT residents add 74% sales 
tax. 


CUT PERFECT CIRCLES 


with RADIAL А 
ARM, TABLE 

orBAND SAW 

with this device that 

locks in miter groove or 

clamps to wood table 

Cut circles from 3 to 48 

inches in diameter trom 

any thickness wood or plastic "CIRC-LCUT" is 
$995 plus $1 shipping and handing illustrated. 
instructions included. Money back guarantee. 
MEPP INDUSTRIES, INC., Dept PS. Box A 154, 
Wantagh, МҮ 11793 a ню 


13 TOOLS & MACHINERY 


SMALL FOUNDRY Furnace, Supplies. 
Free Literature. Pyramid ' Products, 
Dept. M, 3736 South 7th Avenue, Phoe- 
nix, AZ 85041. 


4" METAL Cutting Lathe $72.65. 
CA 


Taig, 15048 Proctor, Industry, 
91746. 7 
LATHES — Unimat — Maximat — 
Sherline — Machinex, Catalog $1.00. 
$1.00. bell, 2106 
Sprini 45505. 


TOOLS - SAVE BIG BUCKS 

EXAMPLE: 1⁄2” Air Im ‘Wrench 
$39.95, Heavy Duty Drill From 
$159.95, 3⁄2 И.Р. Bench Grinder $49.95, 
Air Compressors From $129.95. All Too! 
New. $1.00 For Catalog, „Rotundablo 
First Purch Affiliated’ Tools, Вох 
595, Piscataway, NJ 08854. 


HEAVY-DUTY CANVAS TOOL BAG 


э ралы тшш, 
"nam шыш 


жс] Nut size NC DIES from М 
io^. Repair threads fas! — (95.50 
(C MET for Fine threads. 7 Pc. Sat 
Li plastic box saves timeand $$.) Set 


A HEX REthreader DIES 


ЕЕ Mere та sae төн TERNAL THREADS 
па Eire [errs Wr Sm 
“ Order any 2 Sets for Free Gift! 

E i oom 


JAW MFG. вох 213 + Reading, PA 19603 
THE COMPACT CABINET SHOP 
“SS 


GREAT WESTERN 
ЭМ N. Torrey Pines Blvd., Las Vegas, Nev, 8910 


PRODUCT! 


— POPULAR SCIENCE 


LOG SPLITTER PARTS 


2-STAGE CAST IRON 
GEAR PUMP 


Supplies 10% GPM 
at 650 PSI until more 
pressure is needed. 


Then kicks down to 
lower GPM and up to 
2500 PSI. Right hand 
rotation (direct couple), 3600 max. 
RPM, Wt. 12 Ibs. *137 
Will ship anywhere in U.S. for $3 РАТ. 


Send $1,00 for our Catalog 
NORTHERN HYDRAULICS 
1289 Vildmark, Eagan, Minnesota 55123 
(612) 452-1108 2-8 p.m. 


OMPLETE LINE Of high quality, low-priced 
UTTING TOOLS, HOLDING FIXTURES, 
RECISION INSTRUMENTS, METAL CUT- 
ING LATHES, DRILL PRESSES, MILLING 

CHINES, BANDSAWS AND MUCH, MUCH, 
IORE. Most items delivered free. Send $3. for 
B78 page 1981 catalog, refundable with first or- 


Ber. 

KABACO TOOLS, INC. 
Р.О. Box 343 

Sterling Heights, Mich. 48078 


— A € ÁRÓ P 
14 ENGINES & MOTORS 


ENGINES Air Cooled to 16 H.P. For 

ом Tillers, Riders, Hobby. Tre- 
[mendous discounts. Illustrations, prices 
$2.00, Refundable’ first order. Ashland 
Small Engines, Ashland, MO 65010. 


ROTATING PISTON MOTORS - 


хрегітепіа! for steam, air—blowers, engines. 

wo sizes. Small turbines— solar electric plants. 
75.00 and up. 60 day guarantee. State аррі- 
tion and power requirement. 


GILCO 
Box 71, Dept. A. 
West Chester, Pennsylvania, 193807 


15 HOME REPAIRS, 


REMODELING 
SS 
STOP LEAKS, PEELING, WATER 
DAMAGE. NEW WATERPROOFING 
|AIDS Liquids, Plastics, Ideas. Free 
Samples, Literature: Weber's Water- 
proofing Aids, Dept, PS12, 777 Hwy. 
fi, Freehold, NJ 07728, (201) 431- 


15А ENERGY SAVING 


HOW To Keep The WOODFIRES 
[Burning: A Manual on Stoves, Fire- 


places, Free Wood, Love. $3 to: Wood- 
Springfield, 


ires, ' Box 204-5, он 
15501. 


or Shop. Clean, 
No smoke. 
[cataloi Pepco, 13885 W. 
[Capitol Dr., Brookfield, WI 53005. 


[Efcient. 


U-DO-IT catalog of hard to find ener- 
gy saving products $1.00. Refundable. 
Energy House, 225 Linden, Wilmette, IL 


NASA. 
er Saver Kits, Details Free. 
tion, Rt. 1, Cleveland, WI 53015. 


SAVE $$. My One Day Project Will 
Double Your Heat Output On Coal And 
Woodburning Stoves. $5.00. MEATCO, 
Р.О. Box 464, Galesbur 

MYSTERIES ОР INSULATION 
SOLVED: CALCULATE heat loss and 
gain with simple math. Send $3.00 to: 
Phoenix, Box 262, Berryville, AR 72616. 


SAVE MONEY WITH HEAT COIL 
Increase the area of your 
flue pipe by 384 sq. in. of 
radiating surlace. 

Heat coils are used on lur- 
nace, water heater, wood 
burning stove pipes. 
Send $8.00 per coil 
Hare Sal 
8460 Ridge Road 
Gasport, NY 14067 


15B ALTERNATE ENERGY 


SOLAR Home That Works. Send 
stamped envelope for Free Brochure. 
Box 1200, Conway, 


ENERGY INTEGRATION - Book on Al- 
cohol, Methane, Electricity, & Solar s: 
tems “for homesite energy production. 
$2.00. AlEnSy, Box 200, San Marcos, 
TX 18666. 


e in Your € 
rage. Process Specifications, Бирр! 
Directory, Instructions, $12.05. Vortex, 
Box 5633, Richardson, TX 75080.  " 


WINDMILL - As seen on T.V. $5.00 for 
plans/instructlons. Frank Buyak, Box 
166P, Pound Ridge, NY 10576. 


SOLAR Cells .4У, 4" diameter 2 amps 


$8.75, 10 for $85.00 plus shipping. 
Foster, 1742 Dowd Drive, St. Louis, 
пар. 314-91 P 
ALTERNATE ENERGY SYSTEMS. 


Completely Integrated Solar Hot Wate 
Water-Jacketed Coal Stove, Wood Fire- 
place. 

STRUC! 


‚ Wood cen- 
. Home free from ashes and 
dust. Detailed plans. $9.95. Home Com- 
fort, 152 Perry's Bridge Rd., P.O, Box 
25, ‘Belvidere, NC 27919. 


SLOW DOWN YOUR ELECTRIC МЕ- 
perfectly legal. Details $5.00. 
Box 1061-PS, Woodland Hills, 


FLANNEL SHEETS, 1004 cotton. 


Seamed. 90x108, $11.00, All sizes. Free 
Clotherafters PS, 


atalog, swatches. 
hart Lake, WI 


IN Firepi 
oal Masonry Stove. Complete 
lans $15.00. F. Brandt, Main Street, 
ilbridge, ME 04658. 


EARTH SHELTERED STRUCTURES: 
[We offer a full underground design, en- 
'ineoring, and construction service, Send 
[$3.00 for information, drawings, di 
ams and services offered. Earth Shel- 
ered Structures, Р.О. Box 212, The 
alles, OR 97058. 


REDUCE your hot water heating bills. 
tails and catalog $3.98. Energy En- 
erprises, Р.О. Box 658, Florissant, MO 


ELECTRIC POWER PLANT you can 
uild! 1KW-10KW. Revolutionary, re- 
iprocating, Heat source - solar, hydro- 
en, wood. 115 volt. Send for fully il- 
lustrated _ book, 
enclose 
514.95. Info SASE. Plant, Box 357, 
Lakeside, California 92040. 


EARTH SHELTER DIGEST magazine. 
Articles, photos, plans of underground 
homes, ‘Subscription $15. Sample $3. 

1 GIFT CALENDAR of earth shel- 
d homes, available now, $6. WEBCO 
PUBLISHING, Dept. PS, 479 Fort Road, 
St. Раш, MN 5510: 


Contraption Helped 
On My Gas Bill Last Winter. Plans - 
3.00. Approximate cost of Parts - 
25.00. Glen Smith. 3801 Tinker Diag- 
9nal, Del City, OK 73115. 


MYDROGEN-ELECTROLYZER Plans 
$10.00, адз 51.00. L. Spicer, Line- 
147 

NEXPENSIVE Sc PER WATT 
INSTALLED CONCENTRATING SOLAR 
COLLECTORS - Simple parabolic 
troughs for space/water heating, dis- 
tillation. Unique pneumatic dish-type 
reaches 1000°F; tracks sun automatical- 
ly. Family weekend project. Excellent 
cooperative business. 90 page MANUAL 
- $11.00 to: ENSOL, 492 Uris Hall. 
Corneli University, Ithaca, NY 14853. 
Instructive videotape available soon. 
Inquire. 


KALWALL'S SOLAR 
HEATING CATALOG 
Full line of solar heating compo- 
nents, including Sun-Lite* glazing 
and tubes. Order all materials from 
one source. Send $2.00 for catalog. 
Solar Components 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


ENERGY BOOKS 
AT LAST! All significant books on SOLAR 
energy AVAILABLE BY MAIL. Also WOOD. 
heating, WIND & WATER power, METH- 


ANE and more. Send for 3rd edition catalog 
with book descriptions and conversion 
tables. US $1.00 REFUNDABLE. ENERGY 


BOOKSTORES, Dept. PS-66. 14922 
Hawk Dr., Palmdale, CA 93556. 


FIGHT BACK! 


FREE ENERGY 
PATENTS REVEALED! 

HARGE ELECTRIC MOTOR RUN! 
EFINITELY RE. 
D CERTIF- 
OVERNOR RON- 


А BATTERIES. SYSTEMIN 


THEN 


T GENERATOR. INVENTOR 
CAN POWER HOME, AUT 
SELF POWERED (NO INPUT) PERMANENT MAG 
NET MOTORS. ө FOR A COMPLETE SET OF U.S. 
PATENT DRAWINGS & FULL DETAILS 
THESE SEND $15 Ppd. (OR ADD $2 EXTRA FOR 
FIRST CLASS JE DAY SPEED SER 
VICE. FOREIGN 
THE FREE ENERGY PRESS 
DEPT. PS104 P.O. BOX 22469 
ROBBINSDALE, MINNESOTA 55422 


17 BURGLAR/FIRE ALARMS 


‘CHIMNEY and WOODBURNING STOVE 
Fire Extinguisher. Used by fire depart- 
ments. Extinguishes chimney fires quick- 

without water damage. $9.95 


Distributing, 157 Pheasant 


SAVE LIFE AND PROPERTY Smoke. 
Fire Detector For Home, Garage, Office. 
Battery (9V) Operated, E-Z Install, 
LIFETIME Warranty. Send $19.95 each: 
Plus $1.00 Postage To: Project Fire 
Safety, Р.О. Box 2877, Van Nuys, CA 


19 MOTION PICTURES 


FREE Home Entertainment Catalog. 
Hundreds of titles in videocassette, su- 
per 8 or 16mm film. New releases from 
Paramount, Warner Bros., Columbia, 
MGM, Allied Artists, Disney, more: 
pecify film or video. Niles, Box 1576- 
S, South Bend, IN 46634. 


21 HOBBIES / COLLECTIONS 


AMATEUR RADIO. How To Join. Bro- 
chure. Cologne Press, Box 682P, Col- 
ogne, NJ 08213. 


ler List. Wil- 
, Elyria, Ohio 


ST. HELENS Rocks That Fi 3 
stones, insert, $4.95. Volcanostalgia, 
Be 49В, Spokane, 9211 


COLLECT Military Medals. List 50c. 
Vernon. Box 387PS, Baldwin, NY 11510. 


25 FORMULAS, PLANS 


20,000 MONEYMAKING FORMULAS! 
CATALOG - $2.00 - REFUNDABLE! 
GWA6, Box 193, Brookfield, WI 53005. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For 

mulas & Processes 

(Latest Edition) 
Here is a wealth of prac. 

and clear 
mformation and 
поп that сап sav 


Discover the Wade secrets of thousands of 
commercial products. 

and exciting way of doing things. As indispen. 
Sable as a dictionary. Satisfaction guaranteed. 


handling: 


Dealer's Inquiries Invited 
EMBASSY SALES Dept. PS-47 
Box 67, East Elmhurst, N.Y, 11369. 


26 SCIENCE & CHEMISTRY 
‘CHEMICAL Aj 


ratus. Lowest prices. 
Catalog one dollar. Avatar, Р.О. Вох 
213, St. Charles, MO 6330 

‘CHEMICALS apparatus, project books, 
wide selection. Catalog $1.00. Send to! 
Pioneer Industries, 14А Hughey Street, 
Nashua, NH 03060. 


PENNY FORMULAS, 1,000. Easily 
Prepared Product Formulas. Send 
$10.00 to: Nile, Box 3520, Nashua, 
NH 03061 


NEW 200 Page 1981-82 catalog, list- 
ing thousands of chemicals, science 
equipment and labware. Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 


York 12624. 


00 grams, com- 
petitively priced. Sase for quotes. CSC, 
Route 1, Box 330A, Brenham, TX 
71833. 

IORHYTHMS-30 DAY COMPUTER 
PRINTOUT. Send date of birth, desired 
month, $7. NCI, Box 405, Gore Bay, 
Ont. Canada POP 1H0. 


BIOPHYSICAL MONITORING 

TELEMETRY ^ Transmitter: KG 
$27.50, ARTERIAL PULSE $39.50 
Free information. OMNI-TEK, Dept. PS 
Box 1318, Longmont, CO 80501 


CHEMISTRY Catalog, 50c. 
List. Laboratory Sales, Box 
Brighton, MA 0213: 


“CHEMICALS -Apparatus 


Specials 
161-В 


-Glassware 
Catalogue $1.00. Starr Scientific, 916 


Madison Street, Manitowoc, Wisconsin 

54220. 
ECONOMICALLY Priced! Chemicals - 
Hagenow 


Apparatus, Catalogue-$1,00. 
oratories, 1302 Washington, Mani- 
Wisconsin 54220. 


towoc, 


"MATTER LIFE LUTION, T 
age ideas concerning your high fre- 
quency body. $3.55. Gibson Hiller Com- 
pany, Publisher, Р.О. Box 22P, Dayton, 
OH 45406. 


TIGHT SHOW - $19.00 
“LASER PARTS" Catalog - $2.00, 


SOLASER, (PS1280), Box 1015, Clare- 
mont, СА'91711. 
27 PLASTICS 


CASTOLITE Liquid Pl 
clear, р embedding, 
lings Aborgiassing: in industry, lab. 
oratories, craft work, Reproduce’ your 
designs with our mold materials, Profit- 

Illustrated Catalog $1.00. Casto- 


able. 


lite, Dept. 80P/PS, Box 391, Wood- 
stock, TL 60098. 
29 LOG CABIN & 


HOME BUILDING 


AMAZING Pan-L-Fab System: 
fabs retreat cottages from $360. Шов. 
trated method, materials list, 6 plans. 
$5. OmniMarketing, 3444 ' Memorial 


Tampa, FL 33607. 


UN 
I live underground. Underground, 1413 
Lexington, Clovis, New Mexico 88101 


i784 SQ. FI. FLOOR SPACE: 


Purchase the material locally, and build this. 
Tita" "PRIME CABIN Compel 
trated instruction manual and 
TOR $3.00 on s MONEYBACK GUARANTEE, Send 
$5.00 for plan #147 to: 
DEPENDABLE PRODUCTS СО, 
P.O. box 1645, Vista, Calif, 92081 


32 REAL ESTATE 


FREE! Big Fall-Holiday Ci 
5,400 country properties di d, pic- 
türed! Land, Farms, Homes, Businesses 
Recreation, ' Retirement bu: d 
best thruoüt the U.S. Over 
43 states All Across America 
FREE from the World's Largest! STROUT 


Yours 


REALTY, Inc. 7 S. Dearborn, Dept. 
5810, Chicago, IL 60603. 

OWN CANADIAN LAND FROM $47 
ACRE Choice 


properties, across Сап, 
Low monthly, payments. Cot! 
ting, fishing and investment. 

nge privilege. CATALOGUE 
$1.00. Canadian Estate Land 
Dept. 22C, 286 Lawrence Ave, West 
Toronto, Canada M5M ЗАВ. 


Over 2,760 Top Vt 
to Const! UNITED FARM AGENCY, 
t 47th, Kansas City, MO 64112. 

к= 500 ACRES Valuable Gov. 
ernment land available low as $6.80 
per acre, Campsites, farms, homesi 
Fabulous business opportunities. Late: 
report! Send $2.00. Satisfaction Guar. 
anteed. American Land Disposal, Boy 

В, Holland, MI 49423. 

BUY AND SELL YOUR HOUSE 
Yourself - Avoid the Real Estate Agency 
Ripoff! Illustrated тапш 53.00 
Thomas, Box 21125, st. Petersburg, FI 
33102. 


Dept. NC, 1121 Sherman 
Coeur d'Alene, ID 83814 
(208/664-8161) 


CALIFORNIA. Acreage. Lots. $30 
down, $30 monthly. 4602 Ethel, Sher- 
man Oaks, CA 91423. 


BOOK Finder Service. Stilson, 914 
North Mozart Street, Chicago, 60622. 
Send Your Want List. 


FREE REAL ESTATE CATALOG - Pho- 
tos and descriptions of properties of ev- 
ery kind, Specify area(s) and type 
properties desired. Write: LAND MART 
OF AMERICA, P. O. Box 2420, Dept. 2, 
Little Rock, AR 72203, ог Call Toll Free 
(800) 643-807: 
| GOVERNMENT ANDE - Trom F 
| Acre! "Buyer's Guide” . . 
| wide перете 32.00. “Surplus Lands, 
Box 19107-FL, Washington, DC 20036. 


34 CAMPING 
EQUIPMENT & TENTS 


FREE Catalog. Everything for 
| Ing, Cempmor, Box 407P, Bogota, NJ 


35 AQUARIUM SUPPLIES 
LIVE SEA HORSES 53% 


Kit includes 4 adults & up to 30 ponies D 
| from pregnant male, marine salt, food, live 

plant, live snail & instructions. 

Above kit with Custom Aquarium, sca horse tree, 
‘seashells, coral, silica sand * 2 ghost shrimp $7.95. 
Large Deluxe Aquarium with all custom kit ac- 
cessories & 10 adult sea horses (2 preg. males- 
upto60sea horses) $12.95. Киз sent ppd. 
Live delivery guaranteed, ма air тай. 
За Moraes ne. Dept. PS 120, Вох 1477, Coral Gables, А. 33134 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literatu Raise Fishworms, 
| Crickets, Red wiggler 1000 — 
$6.95, 5000 — $32.50, Postpaid with 
free book on How and Where to Sell. 
Carter Farm — 12, Plains, GA 31780. 


42 FIELD GLASSES, 
TELESCOPES 


"Thousands War sur- 
Pris 
Jaegers, 
NY 


pes, Bh etc. 
691G, Merrick Road, ' Lynbrook, 


11563. 


43 


GOV'T. SURPLUS 


SEEPS $52.40, Airplanes $75.01, 
Boats direct from Government Directory 
and Catalog $1.00. (Refundable). Mid- 
West Surplus, Box 401-PS, Dayton, ОН 


Buy In 
“Moneyback GUARANTEED 1981 Gov 
ernment SURPLUS Directory" includ- 
ing: "Buy G-LANDS" - "G-OIl/G-Ga: 
LOTTERIES," $2.00. GSURPLUS, 
Syracuse, NY 13220. 


SURPLUS JEEPS - $: 
$13.501 650,000 ITEMS! 
TELLS HOW, WHERE TO 
AREA! $2 GUARANTEED - “SURPLUS,” 
BOX 99249-д12, SAN FRANCISCO, 
CALIFORNIA 94109. 


1980 SURPLUS Army, Navy store 64 


page illustrated catalog, Send $1.00. 
Ruvel, 3037 North Clark, Dept. M12, 
c IL 60657. 


"GOVERNMENT SURPLUS Director; 
Buy 500,000 items (including Jeeps) 
;:.low as 2c on dollar . . . direct from 
Government! $2.00 (guaranteed), DIS- 
POSAL, Box 19107-FK, WASHINGTON, 
DC 20036. 


46 PROFITABLE 
OCCUPATIONS 

FREE Catalog. Repair Air Conditioning, 
réfrigeration. Tools, supplies, full in- 
structions. Doolin, 2016 Canton, Dall 
ТХ 15201. 

SURPRISE Everybody. Become No- 
tary Public now. We guide you, free. We 


Raise your image, job 
due, Assistance nationwide 
Brochure: 234 Club-B, San An- 
tonio, TX 78201. 

REBUILD T.V. SETS: Lesson $4.00. 
Reveals How To REPAIR And SELL. T.V. 
Box 908, Port Huron, MI 48060 


MECHANICALLY INCLINED INDIVIDUALS 


Assemble electronic devices in your home, 
ог experionce not necessary. 

started in spare time. Above average profits. 

$300-$600/wk. possible. Sales һа 

others. No investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 15600, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


BOOK Catalog: "Learn To 
— Nuclear War?, Depression? 
Subjects/Necessary Survival 


Touchy 
Skills — $1.00 Cash. Ken Hale, (125). 
McDonald, OH 44437. 


'CRYPTO-EASE. Electronic crypto; 
phy explained for the beginner and 
Security specialist. 36-page booklet. 
$4.50. Atlantis Editions, Р.О. Вох 
18326, Philadelphia, PÀ 19120. 

OUT-Of-Print Books Found. Send 
Wants. Book-Look, 62 Main Street, 
Warwick, NY 10990. 

FREE Magazine featuring 500 books. 
Health, nutrition, organic gardening, 
environment, energy. Provoker Press, 
St. Catharines-505, Ontario L2R 7C 

CLOCK and Watch repairing books 
(Including digital watches). Free cata- 
log. North American, Box 77-BZA, Fox 


River Grove, IL 60021. 


100 INDIAN And Lincoln Cents, 1920's 
And Older, $10.00. Wesley Rood, Box 
171-M, Waukon, IA 52172. 


52 STAMP COLLECTING 


less Cata- 
Street, San 


PENNY Approvals! Rej 
logue! Kloster, 4164—52: 
Diego, CA 92105. 

БО DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. 


UNITED NATIONS 3 Complete Mint 
Sets, 25e, „Approvals. „Cornetta, POB 
1509-P, Lake Placid, FL 33852. 


ps and Inform: 
BiMonthly. $30.0 


100 DIFFERENT U.S. 25c, approvals. 
Bradley, Box 4255, ‘Midlothian, VA 
11 


FREE 220 United States and 


File — Don't Pile 


POPULAR SCIENCE is no ordi- 
nary monthly magazine; it's one 
that you'll find yourself referring 
back to time and time again. TO 
help you keep your issues clean 
and organized, you need these 
handsome, sturdy, custom-made 
library cases or binders. Rich blue 
simulated leather with the 
POPULAR SCIENCE em- 
bossed in gold leaf. Each case or 
binder holds a year's issues in 
perfect order. 

CASES: $4.95 each, 3 for $14, 6 
for 24, ppd. USA only. 
BINDERS: $6.50 each, 3 for 
$18.75, 6 for $36, ppd. USA only. 
Outside U.S. add $1 ra unit for 


postage & handling. Send check 
or money order to: 


JESSE JONES BOX CORP. 


Dept. PS-2, P.O. Box 5120 
Philadelphia, PA 19141 


49 JOKES & NOVELTIES 


FREE— World's Leading 
Catalog. 1600 Jokes, Trick: 
Sports, Hobbies, Johnso th, 
Mt. Clemens, MI 4804: 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


Novelty 


E Month subscription Sé. Mull years 
subscription (12 issues) only $11.00 
Sutearo! miss another is- 


Legerdemain, P.O. Вох. 
ipa ыы =, 


51 COINS & CURRENCY 


3 OLD Liberty Head Nickels Only 
$1.00. Issued before 1913. Limit 1 Set. 
(Adults Only.) Plus price lists. Littleton 
Coins, HL-2, Littleton, NH 03561. 


TEN Foreign Coins from Iceland, Is- 
rael, Pakistan, Algeria, etc. Only 10c. 
(Adults Only.) Wonderful price list in- 
ciuded. Littleton Coins, MB-2, Littleton, 
NH 03561 


FREE BHUTAN COIN. Buy Or Return, 
Foreign Approvals. Cointree, Box 277. 


Newtonville, MA 02160. 


Worldwide Stamps, Approvals. Stamps 
Pops, Box 1427, Bellflower, CA 9070 


500 DIFFEi 
for $2.00. Approvals 

Sales, Dept. 5., Box 1065, дата) 
11431. 

200 DIFFERENT U.S. Used Stamps 
$1.00; 500 Different $5.00; 750 Dif- 
ferent’ $11.00. Burke's Stamps, Box 

haw, PA 15116. 


~ FIFTY Free Stamps With ‘Approvals. 
J&D Stamps, Box 747, bourne 
Beach, FL 32951. 

WORLDWIDE COLLECTION - 
different stamps - only 10c with fan- 
tastic worldwide approvals, Маго, Box 
423-OE, Audubon, PA 1940’ 


50 YEARS Old, к isse United 
States, over fifty years old 25c with ap- 
provals, Jaxon, Box C11, New Rochelle, 
NY 10804. 


FREE Worldwide packet. Penny ap- 
provals. Froelich, Box 412-В, Morton 
Grove, IL 60053. 


FREE U.S. Price List. Cottage Stamps, 
16, Pell NY 10803 


~ B CANAL ZONE 25c. Approvals. Mer- 
kel, 30 Grandview, South Hadley Fal 
MA 01075. у 


2,000,000 STAMPS - 150 countries 
2с gach, Belden, Box 4149, Dearborn, 
4 


U. S. 6 commemorative plate blocks 
$1.00! 150 used commemoratives $1.0! 
Appro» Gordon Davison, Key Largo, 


,000 Different Pack- 

ets! 1,000 Different Stamps $44! 
3,000 $20.00. Ullery, 1016 Meridia 
Mishawaka, IN 46544. 


$1.56. Fies, Box 133U, 
Он 43130. 


6 DIFFERENT U.S. 


Airmail stamps 
worth over $1.00. Only 10c. (Adults 


Only.) Limit One Set. Wonderful lisi 
included. Littleton Stamps, AH-2, Lit- 
tleton, NH 0356: 


T 00 Popular Poland Stam 
(All Different) Only 25c. Mystic, Dept. 
PS2, Camden, NY 1331 

_ ISRAEL-20 DIFFERENT, 10c Approv- 
je Deta Stamps, Box 5552, Jackson- 


CANADA Gardens Mint Onl 
provals. Rheaume, 91 Valois, 
Que., Canada НТМ 149. 


OLD U.S. Stamps on approval 
ter, Box 15355, Philadelphi 


FREE! Worldwide packet with appro 
als. Donco, Box 24211, Indianapolis, In- 
diana 4622. 


wow! 110 All D 
10c. Commemoratives, Airmails, 
Values, Big Catalog, bargain lists. 
fine stamps from our approval service, 
buy any or none, return promptly, 
please. Jamestown Stamp, Шері. 
A120PS, Jamestown, NY 14701. 


FREE! Big Bargain Catalog 
Edition listing ‘thousands of bargains 
including U.S. A. 

packets, album; 


y 25c Ap- 
Laval, 


hes- 
PA 


plies. Also, fine our ap- 
proval service, buy any or none, re- 
turn promptly, please. Jamestown 


Stamp, Dept. E120PS, Jamestown, NY 
14701. 


54 RADIO, TELEVISION 


POLICE Scanners, Crystals, Radar De- 
tectors. HPR, Box 19224, Denver, CO 


RECEIVE Free Uninterrupted mov 
sports with your own AMATEUR SUI 
SCRIPTION TV ANTENNA. Complete 
Plans Guaranteed $9.95  Phillips-Tech 
Electronics, Dept SP-2, 5025 North 68th 
Street, Scottsdale, AZ 85253. 


ELIMINATE MOST TV REPAIR BILLS. 
Booklet describes in simple language 
how to troubleshoot and repair your 
T.V. Send $3.50 to: Berkshire Publ 
Homs, Вох '536-Ps, Pittsfield, МА 

оз. 


CABLE T.V. DESCRAMBLERS ANC 
CONVERTERS. Build or Buy. For In- 
formation send $2.00: C & D Company 
P.O. Box 21, Jenison, MÍ 49428. 

36c TUBES. Radio & TV! Free Coloi 
Catalog, Cornell, 4217S University, Sar 
Diego, CA 92105. 


54A CB RADIO 


LINEARS - Send Stamp For Details - 
Matco Electronics - Box 316D - Cadil 
MI 4960 
INCREASE CB RANGE — Legally 
Free "Information. “SKIPPER”, Bo» 
130-C12. Paradise, CA 95969. 


55 ELECTRONICS, 
STEREO, HI-FI 


FREEDOM from TV breakdowns 
Send self-addressed, stamped envelop 
to: Project, РМ, 2i1 Primrose Drive 
Prattville, AL 36067, 

VIDEO CASSETTES (all ratings) anc 
Lionel trains, Discount prices. Free cat 
alogs. Toll free 800-431-8235 or 12: 
Dutchess Turnpike, Poughkeepsie, Ni 
1260: 

PAY TV DECODERS, 
MICROWAVE | SYSTEMS 


ALSO HBJ 
RRD, BO} 


BUILD AN ORCHESTRA 
THE WAY 
Preview the world's most advanced 
Do-It Yourself Organs, Pianos, Syn- 
thesizers, Amps, elc, Send $6.00 for 
ош famous "Sight & Sound" pack. 
WERSI Electronics, Inc., Dept. M3, 
P.O. Box 5318, 1720 Hempstead 
Rd., Lancaster, PA 17601. 


55A COMPUTER 


DISCOUNT TRS-6O™ DEALER A301 
‘COMPUTER SPECIALISTS 


comput 
|CATALOC 
UPON 

REQUEST 


Up to 15% Discount 
on TRS-80' 


26-1051 4K LEVEL I 
26-1056 16K LEVEL 11. 
26-4002 64K I DRIVE. . 
1-800-841-0860 rou m c. 
MICRO MANAGIMENT SYSTEMS, 
Downtown Plaza Shopping Cen 
115 C. Second Av... S.W. 
Coiro, Georgio 31728. 
[912) 377-7120 Go. Phone No. 


56 RECORDS, TAPES, etc. 


OLD Radio Programs On Ci seges 
Free Catalog. Nostalgic, Box 16365- 
St. Louis, MO 63125. | 

RECORDS - TAPES! Discounts t 
all labels; no purchase obliga 
newsletter; discount dividen: 
100% guarantees. Frei 
. Discount Music Club, 650 Maix 

Dept. 4-1280, New Rochelle 
NY 10801. 


хуло 
57 MUSICAL INSTRUMENTS 

DULCIMERS Kits From $29.00. Bro 
chure. Here Inc., 29 Southeast М. 
#5, Minneapolis, MN 55414. 


MUSICAL SAWS - Since 1921. De| 
tails, FREE “Sawing News". MUSSEHL| 


WESTPHAL, 130 PS, Delavan, Wisconsi 
53115. 

ALLIED Wholesale Musical Inst 
ments, 476 E. Fordham Road, Bro 
NY 10458. 


GUITAR, Banjo, Violin, Mandoli 
Making Materials. Accessories, Book: 


tions; 
Certificates; 
detail 

Street, 


Piano Tuning Kits, Catalog 50e. Inter 
national Luthiers ‘Supply, Box 1544. 
Tulsa, OK 74112. 


INTERNATIONAL Catalog valuable ti 
makers, repairers of stringed instru 
ments, Imported woods, parts, acces 
ries, kits. Fine German-made violins, vi 
olas, cellos, basses and bows. Send 25 
for catalog. 10% Credit certificate wil 
be enclosed. International Violin Com 
pany, Ltd., Dept. DP, 4026 W. Belve 
dere 'Ave., Baltimore, MD 21215. 


savis ACCORDIC 


40 Models! Famous Makes! 
SAVE! Direct from Importer. 
Models for students, teach- 
‘ers, professionals. Standard 
ог Electronic. Terms. Trades 
welcome. Home Trial. Hohner 
Button models too. FREE 
catalog and importer prices. 
ACCORDION CORPORATION 

Belmont Avenue, Chicago, ill. 60641 


555 (РХ) 
58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 
t to music, Nashville Music 
Box 40001-PS, Nashville, 


GET RICHI Secret law smashes debts 


Brings cash and credit. Details free! 
Wealthkit, Box 350-5, Billings, NY 
1 y 


MAKE 2 OR 3 TIMES Your Cost On 
Hundreds Of Products, FREE DETAILS. 
170 Shiawassee, Akron, OH 44313. 


PREPARE Tax returns - Housewife 
Jo Ann Netzley made $5,500 last se 
зоп. Train at home. VA approved. № 
tional Tax School, Monsey, 
10952. 

TIRED OF PAYING INTEREST? Apply 
100% of your house payments to prin- 
cipal. This is no gimmick. Sound in- 
stitutional investment procedure. Send 
$3.00 for booklet. Circle D, Р.О. Box 
798. Ft. Collins, CO 80522 


MAILORDER OPPORTUNITY! Start 
profitable home business without ex- 
perience or capital, Information free. 
Mail Order Associates, Dept. 419, 
Montvale, NJ 07645. 


HOW To Write a Hit Song and sell 
Free Brochure. Clanon Assoc., 
425PS, Brewerton, NY 13029. 


59 IMPORT-EXPORT 


2800 “FAST Selling” Products, Free 
Brochures! Balico, Вох 91309-X12, 
Cleveland, OH 44101. 


60 BUSINESS 
OPPORTUNITIES 


SYNTHETIC OIL DEALERS Needed. 
Exciting Products & Opportunities, 
Make More Spare Time Than in Present 
Business or Job. Call: 800-835-3342. 


IR HYDRAULIC JACKS—Free 
Hydraulic Parts Supply, Dept. S, 
Box 4157. Brow: 520. 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable). Woodwins, Bridgewat 
МА 02324. 

ABANDONI 
take it! Details: Silver, Box 548, Wood- 
ville, TX 75979. 


VENDING Machine. No selling, Routes 
ing profits. Big Catalogue 
Parkway Corporation, 1930PSB 
enspring Drive, Timonium, Maryland 
2109: 


FREE Mailorder Dropship Business 


Journal! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. asko is 
JANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 1014, Jupiter, Florida 33458. 


BECOME an ordained minister. St 


1 Life Church, 1335 Seabrigh 
'S), Santa Cruz, СА 95062. 


$1 SENDS YOUR NAME To All Free 
Business Ads This Issue. R. Joyce, Box 
306-D, Villanova, PA 19085. Е 
HUNDREDS WEEKLY! MAILING PRO- 
GRAM. V-J, 3035 Skelly, #240, Tulsa, 


GOLD • SILVER • PLATINUM 
STEP By Step Home Method. Also 
Testing Precious Metals For Value 
$14.50. The Silver Palace Precious Me- 


tal Refinery, 8064 Melrose Ave., Los 
Angeles, CÀ 90046. 
EMOVE gold from scrap for loss 


than $100 per ounce. Free gold bearing 
parts with each order. Send $14.95 to: 
Stevil Research, Box 634, Sherman, TX 


$100 DAILY possible your own whole- 

aling business. Write today: Marnic 
s. 141J ManorHaven Blvd, 
hington, NY 11050, PS1. 


SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller, Ex- 
ceptional margin. Samples for tria 
Northwest Electric, Ave. 2135, Mitchel 
хр 57301 


ting Money answering 
questionable advertisements. 1000 off- 
ined. Globe, Box 20588-PC, St. 
MO 63139. 

PERSONALIZED POSTERS, photos 
Ш sizes! Earn Money from Home! Free 
samples, including ‘Profits in Pictures” 
Postermatic 02-A12, East Providence, 


эм! RT opportunity, prof. 
itable world-wide, mail order büsines 
from home, without, capital, We shi 
plan for no risk examination. Experience 
unnecessary. Free Report. Mellinger, 
Dept. С260С, Woodland Hilis, СА 


TAKE Catalog Orders. We dropship 
2500 Best-selling specialty products. 
Lowest below-wholesale prices. Imme- 
diate delivery, Spectacular home busi- 
ness opportunity. Free Book. SMC, 6061 
De Soto Ave, Dept. 28-96, Woodland 

ls, CA 


LEARN Sewing Machine Repairing. 
Men, Wom Lucrative profits. Gresslin 
Correspondence School, Box 027, Spen- 


МЕСНА! inclined indi їз 
desiring High Weekly Profits operating 
Small Manufacturing busine ithout 
Investment write: Busine 92-P 


Brighton 11th, Brooklyn, NY 


IANO Tuning quickly N 

study course, Diploma granted. 

ican Tuning School, 17050 Telfer 
Morgan Hill, СА ‘95037. 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Prof- 
its,’ Complete dealer set up, Free Cata- 
log. Anchor, Box 3958-BPS, North 
Providence, RI 02911. 


00.00 Monthly Spare 
Time. Unique proven enterprise. No 
lling. No capital to start, Free bro- 


hbullder Box 1132-PK, In- 
IN 46225. 


More Money by mail, HACO, 
Box 846, Nashua, NH 03061. 


MAILORDER $1,000.00 Possible 
Monthly Selling Information. Free De- 
talls: AR, Enterprises, Вох 012-АН, 
Bronx, NY 10465. 


MAKE Over $22.50 An Hour, Spare 
Time At Home! Rubber Stamp Indus! 
needs small manufacturers, We furni: 
all equipment and know-how! Send 

10.00 for 104 page book explaining 
ull particulars, Since 1922. Write: 
Warner Electric Company, Dept. RC-3- 
JM, 1512 Jarvis, Chicago, IL 60626. 

SELLING KNAPP SHOES IS EASY. 
Highest cash commissions immediately. 
Enjoy a steady income with satisfied 
repeat customers. Your own hours. No 
investment. Free sales kit. Knapp Shoes. 
5036, Knapp Centre, Brockton, МА 


FREE MONEY REPORT 

5,000 unique money sources for new 
or ‘existing businesses and personal 
loans, Borrow from home. Competitive 
rates: Fascinating moneymiaking oppor- 
tunities also available. Work from home. 
Own hours. No experience. Proven 

cess formula. National Company will 
assist every way possible. No Gimmicks! 
Write: DFC, Dept. 11-B-12, 1145 Res- 
ervoir Avenue, Cranston, Rhode Island 
02920. 

HAVE MADE A FORTUNE IN 
ORDER, selling information! Let me 
show you how. FREE proof. Mailorder 
Information Services, 2385 Roscomare, 


D-11/1512, Los Angeles, California 
90024. 
SPECIALI "BETWEEN THE LINES OF 


THE MAILORDER GAME." It could save 


you hundreds: it could make you rich! 
Order your copy today. Send $12.95 
(check/money order) to: ARVEL Di- 


RECT SALES — Dept. P12, Р.О. Box 
330, Melrose Park, Illinois 60160. Visa 
and Master Charge Credit Card. Buyers 
: 31 464 

BECOME Loan Broker. Dei 
ard Milford, Box 29, Verona, NJ 
UCCESSFUL LITTLE-KNOWN 
ESSES” That Let You Be The 
Boss! Work From Your Home! Froe De- 


ж, 
01044. 


tails! Allclear Distributors, 446-PS 
Merrick Road, Rockville Centre, NY 


EL ECTRONIC 
ASSEMBLY BUSINESS 


| Start home. spare time. Investment. know е Ф| 
‘experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
Professionals, Unusual business opportunity, 


FREE: Complete strated uritur 
= 


BARTA, Box 248-51 
Walnut Creek, Calif. $4597 


61 MONEYMAKING 


OPPORTUNITIES 


EARN money collecting names! Write: 
104-P Third, Salem. МО 6956 


NEW Discovery in Battery Recondi 
tioning. Eighteen Months ' Guarantee 
Means "Big Profits Fast.” Electoan, 
1415, Gable Drive, Little Rock, AR 


_ LEARN The Secrets of Repairing Junk 
Batteries. "Fabulous Profits", small in- 


NOVELTY IMPORTS Scll Like Mad! 
Make Huge Profits. Nine samples and 
large wholesale catalog - $1.00. Lake- 
point Imports, 6646 North Western, 
Chicago, IL 606 


OWN Your Own Busines: 
At Home! No experience needed. Big 
profits! Become, supplier to major in- 
dustry through electroplating small parts 
and metalizing non-metallics. We fur- 
nish all equipment and know-how! Full 
details without cost or obligation, Write: 
Malloy, Dept. MC3-JM, 1512 Jarvis, 
Chicago, IL 60626. 


GET RICH at home with 
business. Details free! AJCO 


Jordan, 


OVERSEAS . . . $20,000 - $60,000. 
Free Report! Employment, Box 2921 
FL. Indianapolis, IN 46229. 

MALE: THE ME 
MARINE. 1980 Informati 
Booklet. Full Details, All Wage Scal 
Send $7.95. Maritime Information, B 
3126, San Clemente, California 92672 


OPPORTUNITIES In Heavy Constr. 
tion. Top Pay, Benefits. Send $3.50 1 
Sunshine, Box 486, Norridgewock, А 


04957 
62A HELP WANTED 

$180 Per Week Part Time at Hom 
Webster, America's foremost dictiona 
company needs home workers to upda 
local mailing lists. All ages, experien 
unnecessary. Call’ Mr. 
845-5670 ext. CN. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergus 
Research Specialists, 60-15 Woodsi 
Avenue, Woodside, NY 11377. 

INFORMATION SPECIALISTS Info 


mation on anything. RM Associate 
307-93, Cambridg 


Ave. 


68 REMAILING SERVICES 


FREE! Remallers Listing. (New Agen 
anted). Box 471-PS, Atlanta, T 


Jersey City, NJ 07306. 15551 
JOY Personal Budgeting. Free De- List (New Agen 
Box 262. St. Martin -PS, Laval, Ave, Box 26 


Quebec, Canada H7V ЗР! 


MONEY and the solutions to your 
money problems. New book. How to 

ome successful financially 515.00. 
J. Rich, Suite 5002-C, 381 First Street, 
Los Altos, CA 94022. 


‚ HOW To Get Rich In M 
Free Brochure, Вох 425PS, 
Assoc, Brewerton, NY 13029. - 
USE expert ways to reduce your own 
taxes! $10. CPA, P.O, Box 467-B12, 
Crystal City, МО '63019. - 
BURGLARY proof, non air inflitrated 
prehung door. Blue print $9.00, GUAR. 


Order! 
Clanon 


INEXPENSIVE, Beautifully Displayed 
‚ Китап, 
10010, 


Jewelry Item. Free Catalog. S. 
949 Broadw: York, N 

PLASTERCRAFT 
Business, Over 1,000 molds available. 
Details: Lynnette, 62518 Mentor Park, 
Mentor, OH 44060. еси 

MONEY — How to make more, De- 
tails. Slade, 175 Park Drive, Bridgeport, 
CT 06606. алока 

EARN Big Money Buying and Selling 
Silver and Gold, Any Form. Rush $7.95 
For Complete Instruction Book To: Lib- 
erty Reflners, 6835 N. 27th Ave., Phoe- 


R Туре Inexpensive 
quickly Free booklet. 
B12, Tarentum, PA 15084, 


ERASE DEBTS with little-known la: 
CREATE wealth! FREE report. Blue- 
prints, 812, Box 100, La Grangeville, 
NY 12540. 


69A LOTTERIES 
WIN Instant Millions in Canadia 
Government Lotteries, Free Detail 


. Р, Box 554, Town ‹ 
Quebec, Canada, H3P 3C’ 
IN MILLIONS in dian lotterie: 
Low prices - personal service, Free d. 
tails. Lucky Buck (PS), Box 171, Sta 
tion W. Toronto. Canada M6M 422. 


72 EDUCATION & 
INSTRUCTION 


FREE Lifetime Ordination. Becom 
Chaplain, Missionary Evangelist, Bishoy 
Box 744-PS, McKeesport, PA 15134. 

EARN Extension Degrees in Нотоео 
pathy, Radionics, Botanic Medicine, Na 
turopathy, Philosophy, Psychology, etc 
School Founded 1961,  Prospectu 
$1.00. Airmailed. Secretary PA/PS 
Brantridge Forest School Highfield 
Danehill, Sussex, England RH17 TEX. 

MEMORY, Sleep Learning. Free Pub 
lication, DLP, Box 487, Anaheim, C. 
92805. 

DEGREES, Thesis Method. Brochure 
$1. North, Box 3388, Tulsa, OK 74101 

REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's 
st. Free Catalog.’ Approved for Vi 
lodern Auction Library "FREE" wit! 
enrollment. 515-423-5242, Col. Gordos 
E. Taylor, Р.О. Box 949, Dept 3, Masos 


EARN A STEADY INCOME 
4 SHARPEN 


CIRCULAR SAWS 


Professional circular 
saw sharpener sharp: 
ens saws 5” to 60", 
rip, cross-cut, com: 
bination, dado. Easy 
to operate—accurate 
—fast—safe. Bevels 
45*, joints, gums. 
You can profit from this 
machine. 
Thousands of Circular 
saws need sharpening 
every month. 
Write for details 
BURR MANUFACTURING CO. 
8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


EMPLOYMENT 
INFORMATION 


62 


JOBS OVERSEAS (including Alaska). 
Free Details. Global Employment, Box 


808-PS, Ni l City, CA 92050. 
NATIONWIDE positions. Earn $800.00 
Details $2.00. Hayden, Box 

berton, NJ 0774 


. ANTARCTICA — Complete job 1 
ing. Where, How to apply. $5.00. West- 
bay Enterprises, Box 58, Oakton, VA 
22124. 


ALASKAN crab fishermen earn 
$50.000-$250.000 a year! How, where 
and when to apply. Current openings. 
No experience to start. Fantastic oppor- 
tunity. Confidential insider rej 
contacts $15.00. Pacific Indus 
ery Dept.-PS, P.O. Box 5533! 
WA 98155. 


City, IA 50401. 
LEARN Dowsing, Radionics, Radies 
thesia and Е.5.Р. Subjects. Free Шив 
trated Catalog. Courses and Equipment 
(Airmaiied 52:007 established ni 
и n, nol 
England RH17 ТЕХ. 


Years: 
Sussex, England 


BAR 
Home Study. Bartending Training, 
© Зап Fernando Road, Glendale, C/ 
91204. 

ELECTRONICS Degree (ESET) by сог. 
гез © College, 250‹ 
1а les, СА 90034. 

LEARN WHILE ASLEEP! Astonishin; 
New Method! Strange Catalog Free! Au: 
tosuggestion, Box 24-A, Olympia, WA 
98507. 

LEARN JET-GAS TURBINES! Home. 


study training - Theory, ration 
Maintenan All Systems, Ov ni 
p E T 


Diploma Awarded. Established 1957 
AMERICAM JET SCHOOL, Dept. PS 
Darby, MT 59829. 

— COLLEGE Degree for work and lif 
experience. Bachelor' Master Doc 
torate. Write or 


Ave. 

ELECTRONICS CAREER TRAINING 
By Mail. G.I. ВШ, FCC License, Colo: 
TV. Broadcasting, Engineering.” FREI 
School Catalog, School Rep wili tt 
call. Write Cleveland Institute of Elec. 
tronics, Inc. (CIE), Dept. WPS-66 
1776 East 17th Street, Cleveland, OF 
44114. 

HIGH SCHOOL DIPLOMA AT HOME 

FAST! Diploma in just 1-6 months 
Tests taken at home. Low tuition/Onls 
$49 down. Nationally recognized. Indi. 
vidual counseling, Free school ring. Cal 
Free 1-800-327-8103. Cambridge Aca- 
demy, PS-12, 409 E. Osceola, Stuart 
FL 33494. 

SCIENTIFIC ASTROLOGICAL Courses 
Write: Eternal Enterprises, Box 60913M 
Sacramento, CA 95860. 


TŘ 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — Arc 
(Stick), МІС, TIG, Gas, Pipe all pro- 
cesses. 'A non-profit school. Accredited 
member NATTS. Approved Ohio 70-12- 
0064 HT. Write for school bulletin and 
course schedule, HOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 80, Troy, 
OH 45373. 

WOODWORKING WEEKEND COURSES. 
Lectures, demonstrations, hand tool 
skills, Small power tools. Joint making, 
cabinetry, techniques. Free Brochure. 
ы St ‘Studios, North Bennington, VT 


IVERSITY DEGREES! No Classes 


Fast, Economical. Accredited. FREE R: 
Success, 


ng Details. Box 13151- 


Columb 


DEGREES BY MAIL! 


ters, PH.D.s .. , Free re- 
. Counseling, Box 38 
CA 926: 


INSTANT MEMORY 


new way to remember 
A shart, simple method of acquiring a powerful 
memory. No memorization, no keywords. Release your 
photographic memory. Leam “how” you remember, 
"why" you forget. Discover your natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
5Р5 ViaLaPaz, Pacific Palisades, СА 90272 


CARTOONING, 
SIGN PAINTING 


73 


LEARN Sign Painting—Free Cati 
logue, Kaufmann Supply, Centertown, 
MO 65023. 

CARTOON for Fun and Money!!! Free 
booklet!! Cartoons, Box 40614B, De- 
troit, Michigan 48240. 


MODERN Cartooning Taught by Mail. 
Write for Free Brochure, Cartoonerama, 
Box 263-ET, Branford, CT 06405. 


76 DETECTIVES 


FINGERPRINTING - exciting scien- 
tinc career. Home study course teaches 
everything. Certificate on completion. 
Many openings; prepare now. Profes- 
sional Investigators Training, School, 

ап Pedro, CA 


Dept. FP, P.O. Box 1890, 
90733 


Profession. 
tack or lapel pin, certif- 
Professional Investigators 


T & School, t, CB. B 

1890, San Pedro, CA 90733. 

77 LOANS BY MAIL 
IMMEDIATE Loans 

Grants to individui 


98° Accepted! Associates, Bo; 
Brooklyn, NY 11235. 


and Outright 
ewhere. 


8-P3, 


а! Signature Loans! 
Write: Elite, Box 454-P, Lynbrook, New 
York 11563. 


BORROW $25,000 "overnight." Any 

. Keep indefinitely! Free Report! 
Research, Box 29070-FL, In- 
dianapolis, Indiana 46229. 


(ROW $30,000 without interest! 


All eligible. Repay anytime. Free details. 
Infohouse, Box 1004-PS, New York, 
NY 1000: 


jORROW FROM HOME 

ANY amount, any purpose, within 30 
days. Competitive rates. Also, you can 
earn unlimited income 
Agent. No experience 
tional Company to 
ible. No Gimmicks! 
11-C-12, 


Box 98, Brooklyn.New York 11: 


78 WINEMAKING 


FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, in- 
gredients. Vynox Industries, Box S7498, 
Rochester, NY 14615. 
WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service, Large Selection. 
Kraus, Box T850-N. independence, MO 


WINEMAKERS - Beermakers: Free 11- 
lustrated catalog of supplies. Semplex, 
P.O. Box 12276H, Minneapolis, MN 
55412. 

BEERMAKERS, Winemakers, Free Cat- 
alog, Recipe. Finest Ingredients, Equip- 
ment, Service. SPI, Box 784-S. Chapel 
Hill, NC 27514. 


WINEMAKERS — BEERMAKERS — 
GASOHOL. Free Catalog. Equipment 
Supplies. "Continental, Box 68016-PS, 


Indianapolis, IN 46268. 
BEERLOVERS! Save $1.00 every six- 
pack — Drink homebrew. Free hand- 


book: Duane's, Department PS120C, 508 
Canal, New York 10013. 


'BEERMAKERS-We're Specialists: 
Catalog ‘Newsletter. William's Brewin, 
Бох ,461-P11, Oakland, California 
9. 


79 BUY IT WHOLESALE 


RINGS, Jewelry priced 130% below 
retail price! Catalog $1.00 (refundable). 
Anka-PS, 95 Washington, West War- 
wick, RI 028: 


REPLACEMENT PARTS for Chainsa 
Motorcycle, Snowmobile. Small Engines. 
Wholesale ‘prices. 48 hour shipment. 
Free Catalog. Manufacturer's Supply, 
Box 157PS, Dorchester, WI 54425. 


00,000 BARGAINS Below Wholesal 
Many Free! Liquidations . . . Closeouts! 
Job Lots . . . Single Samples. Free 
із. Worldwide Bargainhunters, Вох 
B. Holland, MI 49423. 


REPAIR Parts for chainsaw: 
mowers and small engines combine top 
ality and low prices. Service tools for 
shop use, Guaranteed, Free Catalog. For 
special dealer information also give sales 
tax no. Repair Parts Dept. 23814, Box 
6329, Erie, PA 16512. 


80 ADVERTISING 
AGENCIES & SERVICES 
EXPERT Assistance for mailorder, a 

verti Ratebook leading newspaper 


magazines $1.00. Chicago Advertising 
Agency, 28-ES Jackson, Chicago 60604. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


UBBER Stamps. Free Catalog, Jat 
son's, Brownsville Rd. G-100, Mt. Ve 
non, IL 62864. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE-X RUBBER STAMP PRESS- 
Hydraulic, Operated. Electrically 
qd. Sizes S x8 87x12", lO RIS 
rting Outfits. Order for Presses 
plies Shipped Day Received. Send $2.00 
for Catalog and Brochure. Custom Man- 
Box 211-PS, Springfield, 


PRINT YOUR OWN — Printing Press- 
es. Type. Supplies Direct From Factor: 
Send 25c for Catalog and Samples t 


Kelsey Company, DS, Meriden, CT 
06450, 
86 RAZOR BLADES, 


SHAVERS 


Fantastic Sharpener 


KEEPS YOUR NORELCO® 
SHAVER SUPER SHARP 


Special, scientifically-designed sharpener 
fits all Norelco® and rotary shavers. Guar- 
antees smoother, faster shaves. Makes 
shaver good as new in seconds. Safe, easy to 
use — lasts for years, saves buying replace- 
ment blades. 

Gives your shaver the sharpest cutting 
edge possible. Use just once a month to 
keep your razor operating at peak efficien- 
cy. Get cleaner, smoother, better-than-ever 
shave: 

Only $2.98. plus 30c postage. handling. 
Оет 2 for only $5.50: 70e pp & hale 
Res. of CA. СО. FL. IL, КҮ PA. VA. VT. 
WI add appropriate sales tax. 


POPULAR SCIENCE SHARPENER 


Dept. 1280, P.O. Box 9569 
New York, N.Y. 10249 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelr; 
Gold Teeth, Watches, Diamonds, Spec 
facles. Free Information. Rose Indu: 
tries, 29-Y East Madison, Chicago, IL 
60662. Established 1934. 


IMMEDIATE CASH for Gold, Silver. 
For free information write: Marshali 
Pogue Co., 150 Terrell Plaza Suite 131- 
PS, San Antonio, Texas 78209. 


BUYING School — Wedding Rings! 
$20 $200 Immediate Payment! 
Satisfaction Guaranteed! Mail today! 
Reliance Metals, 50-PS Margin, Salem, 
MA 01970. 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watche: 
Silver, Platinum, ‘Mail Articles Today. 
Free gift with’ Information. Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 457, Chicago 60603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. Norti 
American, Box 77-BZ, Fox River Grove, 
IL 60021 


TINY (114” Diam.) 
DIGITAL 


CLOCK 
Can Be Mounted 
Anywhere 
Auto Dash, Boat, Cycle, 
Aircraft, R/V Truck Cab 


Gives large, clear Digital read-out of 
time and date (alternately at two-sec- 
ond interval). Dependable, accurate. 
Set it once and forget it. Automatically 
adjusts for long and short months. 

Comes with 12-month replacable 
battery, full instructions for re-setting 
and for installing new battery. 

‘Special fastener makes it easy to at- 
tach to any surface from telephone to 
bathroom mirror to car visor or dash- 
board. Easily re-mounted if you want 


to move it; light enough to carry in 
pocket or purse. 

Available in Beige, Red or Yellow. 
Only $19.95 + $1.75 postage & han- 
dling. (Res. of CA, CO, FL, IL, NY, PA, 
VA, VT, WI add applicable sales 
tax.) 

Send payment (state color desired) 
or to charge Visa, Master Charge or 
American Express, give name of card, 
account number and expiration date. 


TMM SPOT-O-TIME, Dept. PS1 
Box 9569, Church St. Sta. 
New York, NY 10249 


91 OF INTEREST TO ALL 


FREE-—New Product Information For 
Home, Business, Industry, R. 
IPS, P.O. Box 4097, Las Veg: 
89106. 


ievada 


CUT heating bills up to 15%, Lov 
cost method works at once. Free infor- 
mation. energyMiser, Box 603D, Galion 
OH 44833. 

YOUR FAMILY COAT-OF-ARMS Ir 
Full Color, 81⁄2x11” For $10.00, EMER- 
ALD RESEARCH ASSOCIATES, Р.О. Bo» 
522, Huntington, NY 11743, 


|AMONDS — FREE details — Inside 
diamond investment information — 
Write, Recess, Box 1788. Manchaca 
TX 78652. 


LOC TIGHT — Scal All Open Bag: 
Qver and Over. Package Of Four, Send 
$2.75 To: LOC TIGHT, P.O, 40, Webster, 
NY 14580. 


PROFESSIONAL Editing Service. Wi 
charge $3.25 ‘page, double spaced. Will 
offer to purchase good work $0.50. 
word. Vortex Publications, 1805 - 122 


Cardero, Vancouver, B.C. V6G 2H. 
Canada. 
92  MODELS—SHIPS, 


CARS, PLANES, ROCKETS 


MODEL Airplanes, Radio Controlled 
Huge Catalog $2.00. Sig Company 
Montezuma, ТА 50171. 

RADIO CONTROL Airplanes, Boat: 
Helicopters, Motorcycles, Su pli в, Bi 
Discount Catalog $4.00. Mode 
ply, Box 7185, Montgomery, AL 36109) 


94 FOR INVENTORS 
NONPROFIT foundation helps тү 


tors. Widest range of services. 
recording forms, Free evaluation, Af. 
filiated Inventors Foundation, 501-4 
Iowa, Colorado Springs, CO 80909. 


PATENT IT ECONOMICALLY! Fre. 
details, N. Rainer, 2008 Fondulac Rd. 
Richmond, VA 23229, 


IDEAS, 


inventions, "new producta 
needed by innovative manufacturers 
Marketing tance available to indi. 
viduals, tinkerers, universities, compa. 
nies with feasible concepts. Write foi 
Kit-PS, IMI, 701 Smithfield Street 


Pittsburgh, PA 15222, 


PHOTOCOPIES, Any Patent - Seni 
number, $10 - Loew, Box 990, Arden| 
NC 28704. 

INVENTION EVALUATION. Have you 
confidentially disclosed invention ob] 
Jectively evaluated by technical experts 
For policy statement and description oj 
services ^ write: WATERLOO SELF 
PATENTING INSTITUTE, Box 697, 
terloo, Ontario, Canada. N2J 4B8 


UNDERSTANDING PATENTS — book| 
let by Registered Patent Agent, + in| 
formation sources list. $5. Р.О. Во) 
638, Berkeley, CA 94701. 


INVENTORS - Patent Your Inventio 
Free Initial Consultation. We are regis) 
tered by the U.S, Government, Victor 
E & Co. 4637 Eastern Ave. N.E. 
Washington, DC 20018. Since 1898. 


PATENT AND MARKET IT ECONOM 
CALLY! Free Details, Box 213PS, Ston; 
brook, New York 11790 


NO NONSENSE - Patent procedur| 
clearly explained. $3.00. A. Brown, 18 
Camino de Vida, Santa ‘Barbara 
93111 


7 REGISTERED PATENT ATTORNEY 


Applications and Searches. Mall Servic 
Free Preliminary Review. Box 392Р9 
Millwood, NY 10546, 
INVENTORS: If have an inveni 
tion for sale or license, write for frel 
booklet explaining how we can hel 
you, Kessler Sales Corp., C-712-FI, Ете 
mont, OH 43420, 


THE INEVNTOR'S LEGAL CLINI 
Registered Patent Attorneys. Free initi; 
consultation. Robert Romanoff, Р.О. Во 
1516, Des Plaines, IL 60018. 


BEFORE YOU ACT—GET THE FACT| 

Before You Act - Get The Facts. Soci 
ety Of American Inventors, Rte. 4, B 
419-F, Savannah, GA 31405. 


PATENT 
ATTORNEYS 


PATENT Attorney: Electrical, Mech: 
ical. Free Estimates: Searches. Аррісі 
tions: 2 John Marshall Lane, Madiso: 
NJ 07940; (201) 377-9315, 


95 INVENTORS WANTED 


MANUFACTURER SEEKING INVE! 
TIONS. ADVANTEK INTERNATIONA! 
2100, 17th NW. WASHINGTON, 


INVENTORS: Free information on of- 


fering your invention for sale. Kessler 
Sales Corporation, C-712-IW, Fremont, 
OH 43420. 


WANTED 
INVENTIONS - IDEAS 
Market your idea for potential cash or royalties 
Reach markets intended for the sale of your idea. 

at а cost you can afford. 
Start NOW with our FREE CONFIDENTIAL Evalua 
tion, opportunity guide, disclosure registration. 


rs Service 
, МА 01603 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 
Disclosure registration. Potential cash or royalties 
from manufacturers пем ideas. For free in- 
lormation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 Interstate Dr. Dept PS 
West братано, MA 01089 (419) 737-5376 
A Fee Based Marketing Company 


97 GOOD EATING 


CHINESE Egg Roll, Sweet Sour 
Shrimp, Pork, Chicken, Delicious Sauce, 
Curries’ From India, Plus Special Beer 
Bread Recipe, All For $1.00 S.a.s.e., Ed 


Hudson, Box 5050, Long Beach, CA 
90805. 
99 FOR SALE MISC. 


For Car, Camp, 
Boat, Home, Office 
an Emergency 
7-WAY TOOL 

It's an ingenious combination— Hammer, 
Wrench, Pliers, Screwdriver, Wire Cutter, 
Tack or Nail Puller and Bottle opener all in 
‘one. Compact 8" chromed steel. Built for gen- 
erations of service. 

Insulated handle for safe, steady grip. 
‘Tucks away in kitchen or desk drawer, glove 
‘compartment or boat emergency kit. 

Only $3.98 + 85¢ postage & handling. 2 for 
Just $6.98 + $1. post. & hdig. (Add applicable 
sales tax in CA, СО, FL, IL, NY, PA, VA, VT, 
WI). Send check or MO to: 

Popular Science 7-Way Тоо! 
Dept. 1280, PO Box 9569 
New York, N.Y. 10249 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed, Mercury Terminal, Nor- 
wood, MA 02062. 


OLD Toy Trains and Buddy-L Toys. 
Pre-WW П. T.W. Sefton, Р.О. Box 1871, 
San Diego, CÀ 92112. 

SCRAP Si 
TACTS, Forklift Contacts 
Scrap Silver, Sterling, Silver Solder. 
Send sample for my offer. All samples 
Returned. Robert Leszczak, 652 Myrtle 
St.. Elizabeth, NJ 07202. 


102 TREASURE FINDERS, 
METAL DETECTORS 


GOLD, SILVERI Find Valuable Coins, 
Rings, Jewelry with powerful metal de- 
tectors. Free catalog: Gold Mountain, 
id, TX 75040. 

FIND oid coins, jewelry, gold nug- 
gets. New patented revolutionary de- 
Yice. Free catalog. Gardiner, 4729L N. 
Tth Ave., Phoenix, AZ 85013. 

10% OFF List Price On White's, 
Fisher, D-Tex, Metal Detectors. Free 

jogs. Treasure, 600 Pleasure, Mun- 


mith Ultra Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE iNFORMATIVE BROCHURE 


RESEARCH PRODUCTS 
вох 270270- TAMPA, FLORIDA 33688 


104 VACATIONS, 


RESORTS, TRAVEL 


MOSCOW city map with street and 
interest point index. Russian and Еп- 
glish. Originally prepared for 1980 
Olympics, Send $7.50 to: Dossier Press, 
Inc. Р.О. Box 457, Newell, NC 28126. 


SAVE GAS 
BY PLANNING YOUR TRIP 
WITH THE RELIABLE 
NORTH AMERICAN ROAD ATLAS! 
From Gousha, for over 50 years the 
nation’s foremost road map publisher, 


your complete guide to the U.: 
& Mexico. Large (10x14”) 
218 full-color pages of detailed maps of 
every state, Canadian province & Mexi- 
co. All roads shown to get you any- 
where in the LEAST TIME so you SAVE 
GAS. Also has individual maps of 212 
cities with special points of interest, 18 
detailed maps of national pi 
continental mileage charts 
more, You'll find it the 

Only $4.95 + $1 each 
ndling. Res. of CA, CO, 
FL, IL, NY, PA, VÀ, VT, WI add sales 
tax, Order your atlas today by sending 
check or money order to POPULAR 
SCIENCE ROAD ATLAS. Dept. 1280. 
Box 9569, Church St. Station, New 
York, NY 10249. 


AUSTRALIA TRAVEL. Exciting Syd- 
ney has plenty to offer. Before leaving 
Obtain comprehensive report airmail 
$6.00, Kelget, G.P.O. Box 76, Sydney, 
N.S.W., 2001, Australia. 


105 MISCELLANEOUS 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for 
railings, columns, etc. Free literature. 
Cunningham, 3881 South 3200 West- 
E.O. Box 20005-S, Salt Lake City, UT 


— Improve your 
T catalog —306 
78 titles —Rush $1.00 
— Research, Вох 25918Q. 
Los Angeles, 90025. (213)477-8226. 


—Termpai 
pages —10, 


CARBIDE, Tantalum, Stel 
and Silver. Top Prices. Poley's Indus- 
trial Salvage, 12389 Ming 
Creek, MI 49017. (616) 979- 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
58, 481 Thurston Road, Rochester, NY 


Carry Glasses, Pen or Pencil 
in this easy-to-reach 


Pockets. 


HOLSTER 


Handy quick-draw belt holster will carry your glasses and pen 
at the ready, and out of the way, right on your belt. Especially 
пей for every size or shape of glasses (sun glasses, too]. 

and for easy in and out carrying and removal 
Leather-grained plast-o-hide for long wear. Lined inside to 


CIRCULAR 


The First New 
Shape in Mini- 
Calculators 


The world's first micro-round, mini- 
calculator is a lot more than just a 
pretty shape. It's a lightning-speed 
math wizard, with a full function 19- 
Key keyboard; easy-to-read 8 Digit 
LCD display; automatic shut-off; 
Clear and Clear-Entry key, and a 
Percent Key. Performs widest range 
of calculations. 

All this, in a wafer-thin disk — 
2.9mm thin (less than %")! 2%" 
diameter. And weighs only one 
ounce. Comes with two 1.5 volt 
silver-oxide batteries, and attractive 
slip-in case, with business card 
pocket. 

So advanced that it's guaranteed 
for 200,000 hours, or 28 years of 
operation. 

Easy to use push-button keyboard, 
or it can be held in two hands and 
Swiftly operated with two thumbs. 

Only $19.95 complete, with full in- 
structions for all calculations. 
(Quantity orders can be imprinted 
with company logo or name. Write 
for prices.) 

Send check or money order for 
$19.95 each, plus $1.50 ea. post. & 
hdig. — or, to charge Visa, Master- 
Card, or Am. Express, give acct. no. 
& exp. date. 

(Residents of CA, CO, FL. IL. NY, PA, VA, VT, WI, 
add applicable sales tax to pay' for order.) 
TMM CIRCULAR MATH. Dept. PS1 

Box 9569 Church St. Sta., 
New York, N.Y. 10249 


IDENTIFICATION Card Catalog. Fi 
Nipeos, 303 East Main, Barstow, | 


PLAY Winning Blackjack, One Ps 
Report Shows How — $3.00 To: M 
Quint, Box 179, Metuchen, NJ 0884! 


ARTICLES Wanted—Advice on se 
employment. 500 words. Include $ 
for postage & evaluation. If purchas: 
Payment $0.50/word, We edit. Vor 
Publications, 1805 - 1225 Cardero, V: 
couver, B.C., V6G 2H8 Canada. 


105A HEALTH 


NATURAL Health Remedies Book 
$3.00. Richard's, 441 Bellevue Av 
Yonkers, NY 10703. 


AGING - Slow It Down. Your Guide 
Longevity. Free Detail 
San Jose - D6, Ponce, 


ATHLETE'S FOOT—SURE CURE, 
structions, gui 


106 PERSONAL 
ADVANCED TITLES/DEGREES M 

isters Doctorates, other S 

vices Omnidenomination 


Free Details. Acquarian Church, 432- 
PCH, Hermosa Beach, Ci 


BE Ordained Mi 


INVESTIGATORS. Latest Electro 
Aids. Write: Clifton, Box 220-F, Miar 
FL 33168. 


DIVORCE! Overcome Prejudice. Se 
kids t 


money, Literature, expert 
newsletter. MEN'S ИЮН 
189A, Forest Lak: 


PHOTO 10. Sealed in plastic. - 
states, provinces. 24 hours, Guarante 


Free birth certificate. Send 0 ( 
$8.00), photo, name, ad heig 
weight, hair, eyes, birthdate, Cardin 


Box 5200-DR257, Jacksonville, Flor 
32207. 


Е $3,000 ANNUALY, without 
creasing your spendings with "Six 
Simple Techniques To Save Th 
methods were proved superb by us 
over 300 of our clients, Satisfact 
guaranteed. Send $9.95 ta: “Mor 
Builder" Box 1491, LaGrange Pk, 


UNIVERSITY DEGRI 
а], Fast, inexpens! 


IL. 
eal 


е Te} 
letalis. Counseling, Box 389-SP12, Ti 
tin, CA 92680. 


707 HEARING AIDS 


HUGE SAVINGS, Eliminate dea 
markup, Free Trial, Batteries who 
sale. Terms Arrange \дв-Р* 
Rockford, IL 61104. 


@ HEARING AID: 
PRICE CATALOG FREE 


[SUPER SAVINGS! Newest. Fi 
All types. Buy save ui 
! Buy DIRECT & 

Mio HALFI No: salesmen. Sold b 

qp AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVER: 
Dept. Р: Ў angdon Ave. 

'S-12D, 9530 Langdon A 

Sepulveda, Cal, 91343 

V Not sold in California. 


FLUORESCENT 


BATHES A WIDE AREA WITH 
BRILLIANT WHITE LIGHT 


Breakthru! 
now $1 6 88 


only 


* For Camping, Fishing, Hunting, Boating 


* Home or Road Emergency Lighting 
Hangs handily on its own о. strap, or stands on flat sur- з 


s on six "D" batteries (not 


faces. (Both hands stay free.) 
incl). Also has 12 ft. cord to pl 
13" x 3" red & black case. 3-way switch control. Previous!) 
for $19.95. Now— reduced to only $16.88. 


РА ietime value at y $2.98, pl & handi 
Residents of CA CO, FL IL NY, PA VA VI WI ad applicable 
sales tax. To order, send check or MO io: 

TMM HOLSTER, Dept. PS2 
Box 9569, Church St. Sta., New York, N.Y. 10249 


lug into car lighter. Compact LA 
sold $, 
. 2 for $31.88. Add $1.50 
lantern postage & handling. Residents of CA, CO, FL, I 
ET 


„ VA, VT, id appropriate sales tex. Send check or MO, or 
charge to VISA, AM. EXP., MASTER-CHARGE. 

(Give card #, exp. date, or charge customers may call TOLL-FREE 
anytime: 1-800-835-2246 (In Kansas, 1-800-362-2421) 


TMM LANTERN, Dept PS3 Box 9569, Church St. Sta., New York, NY 10249 
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WORDLESS WORKSHOP 


$50 to L. M. Powell of Hamilton, Mont., for this idea. Send yours 
(with Social Security No.) to Wordless, POPULAR SCIENCE, 380 Madi- 
n Ave., N.Y., N.Y. 10017. Only purchased ideas can be acknowledged. 


By ROY DOTY 


168 | POPULAR SCIENCE 


t 
in a class b 
Superb 


per li; 
uperb taste. If that's your goal, ste 
up to Lord Calvert Canadian. 


The spirit of Canada: 
W bottled it. 


i Markhor 


100% 


SAS 


СЕД 
manm 
pan 
2 
-— 
——á 
Sa 
= 


17 mg "'tar;' 1.1 mg nicotine av. per cigarette, FIC Report Dec: 79 


Marlboro Red or Longhorn 100's— 
‹ оп get a lot to like. 
Warning: The Surgeon General Has Determined youg 

That Cigarette Smoking Is Dangerous to Your Health. 


